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How to choose the right paint for Install  call-bell aystem, a front- 
‘every job ‘and-rear-door system, a door-openet 
Figure the quantity of paint needed circuit, or a burglar alarm 
Paint « house—inside and outside Locate a short circuit 
brushes Repae dectrieal equipment and ap 
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COMPLETE INFORMATION ON EVERY PRACTICAL TRADE 


‘Turn to this comprehensive HANDBOOK with confidence. You will ms 
find its helpful pages crammed with the latest, most efficient and ¥ 
Workmantike ways of doing every kind of job about the home 22 “Sac ek wn 
and in the home workshop. Carpentry, metal work, electrical rts eck and clave-biock construction, 
work, plumbing, masonry, painting and decorating—all explained How tw swriy muteran and came an: 
by master craftsmen, The most detailed information about how — Soior it. make it watertight, finuh it off; how 
fo choose, repair, and apply the right materials in the right places. Dal wale. foo. maps. All te sure 
Every move in the use of tools is shown by vivid hands-at-work hich dhe mayor maaon amures god revulty 
photographs. All the important operations, and those “tricks of —_pairstousing cate ooma Complete matross 
the trade” that play so great a part in good craftsmanship, are ons {or Stuccoing reinforcing, methods of 
explained and made crystal clear by detailed step-by-step draw- Pa ord 
ings. Complete directions, fully illustrated, for thousands of jobs, ihpne Mining and aoring 
small and large—from fixing a broken window te installing a Shares, typ 
hot-water heater; from varnishing a chair to painting a hous: 
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Th southern Utah and northern Arizona, 
you'll find one of Nature's most mag- 
nificent art exhibits; massive monuments, 
beautiful temples, immense canyons. .. 
brilliant in flaming colors. 


When travel conditions permit, visit 
Utah's Zion and Bryce Canyon National 
Porks ..and the Grand Canyon of 
Arizona. Together with Cedar Breaks 
National Monument ond Kaibab Na- 
tional Forest they present 1708 square 
miles of breath-taking scenic beauty. 
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Greot White Throne— Zion National Park, Uteh ~ 


These wonderlands are so closely grouped that all may be seen in a few 
days time... can even be visited as a “stop-over” when enroute to or 
from California, via Union Pacific. 


Begin your vacation with relaxation. 
R Go the restful way—by rail. And for 
the finest in train travel . . « 
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HOW'S YOUR POST-WAR PROGRESS? 
hal 


© Remember when you were going to pre- 
pare for the period of post-war opportuni- 
ties? This is it! New industries are coming 
to being, established industries are ex- 
panding . . . and there are rewarding open- 
ings for trained men in all lines. 


© If you failed to get ready for them, it still 
isn’t too late to do something about it! You 
don’t have to slip back... you don’t have 
to content yourself with merely hanging to 
the same old job. The famous International 
Correspondence Schools can help you to 
catch up with the procession. 
© But don’t delay again...or it may be 
too late. Mail the coupon today for full ine 
formation on I. C.S. training in the field of 
your interests. Thousands of leaders in 
‘American business and industry started up 
the ladder of success in just that way. It 
can be the beginning of your climb to higher, 
pay and a more responsible position, 
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NEW FM ~ 


FM radio receivers are more static-free and less costly—thanks to 


research at RCA Laboratories. 


noiseless as the inside of a vacuum fube! 


Now, FM, or Feed Me 


on, provides still gr 


fre static and i 
en | burners, 
and domestic 
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part of the ¢ 
eno idea of 
can sound 
you hear the 
golden perfection of FM reception 
developed by RCA. 

Moreover, through thisnew RCA 
development, FM receivers can be 
made at a cost comparable to that 
of standard-band broadcast re- 
ceivers. FM is no longer expensive! 


your living ro« 
cert hall itself. You 
how marvelous mu 
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6 science 


“Better things at lower cost” is one 
of the py of RCA Labora- 
tories—where similar research is 
nto all RCA 


And 


when you buy anything 
bearing the RCA Victor nan 
from a television receiver to a radio 
tube replacement—you know you 
are getting one of the finest in- 
struments of its kind that science 
has yet achieved. 

Radio Corporation of America, RCA 
Building, Radio City, New York 20. 
Listen to The RCA Victor Show, Sun- 
days, 4:30 P.M., Eastern Standard Time, 
over the NBC Network. 


Stuart William Seeley, Manager of 
the Industry Service Laboratory, 
RCA Labor: Division, p 
fected this new FM circuit, It not 
only operates equi 
with strong 
lowers the cost of receivers by: 
climinating additional tubes and 
parts that were formerly consi 
necessary in FM receivers, 
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Mathematically [literate? 


(A Statement by the Editor of Popular Science Monthly) 


EET Dr. Eckert. He is standing in front 

of the set-up switches of the Eniac— 
the light-quick electronic calculator he 
helped to invent. He is holding an abacus— 
the primitive counting machine. 

‘Most of us know the abacus as a children's 
toy. Few of us can comprehend the immense 
scope and usefulness of the Eniac. The pic- 
ture dramatizes the lag in this country be- 
tween mathematical accomplishment and 
public understanding. 

It is no secret to scientists, bank tellers, 
Army and Navy officers, and machine shop 
foremen that we Americans are poor at fig- 
ures. The Army found U. S. youngsters high 
in native intelligence and mechanical com- 
petence, but shockingly low in simple arith- 
metic. ‘The Navy, training flyers to find 
their way home, had to backtrack naviga- 
tion into high school mathematics with spe- 
cial catch-up courses. 

‘Why should a nation that is so handy 
with machines be so backward in the hand- 
ling of the principles that make modern 
living possible? Perhaps part of the fault 
lies less with the subject than with the 


object of our schooling. For years the three 
R's have misspelled the personal importance 
of mathematics. Arithmetic has been used 
as a whip for the slow-minded, and a dis- 
cipline to dull the bright. Any mathemat- 
ics beyond bank statements and tax returns 
is damned as theoretical. 

Certainly, mathematics is anything but 
theoretical in the remote, never-touched-me 
sense. Since Einstein projected theory into 
a cosmic curve that crossed the earth in 
New Mexico and Nagasaki, it has become 
frighteningly practical. Digits, these days, 
are as vital in communication as the alpha- 
bet. The world as we live it is conducted 
increasingly in mathematical terms. We call 
them kilowatt hours, board feet, miles per 
hour, pay per day. A better understanding 
of mathematics means better living in terms 
as personal as a mattress. We know now 
that money is mathematics, not metal. 

But mathematics in the mind is not only 
money in the pocket. It is comprehension 
for the citizen of the otherwise mysterious 
forces by which he lives—and which he must 
control.—PERRY GITHENS 
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B scence 


I you're that man, here's something that will 
F Interest you. 


Not a magic formula—not a get-rich-quick 
‘scheme—butsomething moresubstantial, more practical. 
Of course, you need something more than just the 
desire to be an accountant. You've got to pay the price 
—be willing to study earnestly, thoroughly. 

Still, wouldn’t it be worth your while to sacrifice some 
of your leisure in favor of interesting home study—over 
a comparatively brief period in your life? Always pro- 
vided that the rewards were good—a salary of $3,000 
to $10,000? 

‘An accountant’s duties are interesting, varied and of 
real worth to his employers, He has standing! 

Do you feel that such things aren't for you? Well, 
don’t be too sure. Very possibly they can be! 


Why, not, like so many before you, investigate 
LaSalle's modern Problem Method of training for an 
accountancy 


Just suppose you were permitted to work in a large 
accounting house under the personal supervision of an 
expert accountant. Suppose, with his aid, you studied 
accounting principles and solved problems day by day 
—easy ones at first—then the more difficult ones. If you 


could do this—and if you could turn to him for advice 
as the problems became complex—soon you'd master 
them all 5 

That's the training you follow in principle under the 
LaSalle Problem Method. 


LASALLE EXTENSION UNIVERSITY 


‘A CORRESPONDENCE INSTITUTION 
4 Chicago 5, Minos 
toenation abet yor acachomry talag progress 


417 South Dearborn Street, Dept. 
Iwant to bean accountant. 


ind me,’ 
‘The Profession That Pays,” and fall i 


You cover accountancy from the basic Principles 
Fight up through Accountancy Systems and Income Tax 
Procedure. Then you add C. P, A. Training and pre- 
pare for the C. P. A. examination: 


__ As you go along, you absorb the principles of Audit- 
ing, Cost Accounting, Business Law, Sta 
trol, Organization, Management and 


Your progress is as speedy as you care to make it— 
depending on your own eagerness to learn and the time 
you spend in study. 

Will recognition come? The only answer, as you know, 
is that success docs come to the man who is really 
trained. It’s possible your employers will notice your 
improvement in a very few weeks or months. Indeed, 
many LaSalle graduates have paid for their training— 
with increased earnings—before they have completed itt 
For accountants, who are trained in organization and 
management, are the executives of the future. 


Write For This Free Book 


For your own good, don’t put off investiga 
the facts, Write for our free 48-page book, “Accoun- 
tancy, The Profession That Pays.” It'll prove that 
accountancy offers brilliant futures to those who aren't 
afraid of serious home study. Send us the coupon now. 


“Accountancy, 
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HENCE came the knowledge that built the Pyramids 

and the mighty Temples of the Pharaohs? Civiliza- 

tion began in the Nile Valley centuries ago, Where 
did its first builders acquire their astounding wisdom that 
started man on his upward climb? Beginning with naught 
they overcame nature's forces and gave the world its first 
sciences and arts. Did their knowledge come from a race now 
submerged beneath the sea, or were they touched with Infinite 
inspiration? From what concealed source came the wisdom 
that produced such characters as Amenhotep IV, Leonardo da 
Vinci, Isaac Newton, and a host of others? 
Today it is known that they discovered and learned to inter- 
pret certain Secret Methods for the development of their 
inner power of mind. They learned to command the inner 
forces within their own beings, and to master life. This secret 
art of living has been preserved and handed down throughout 
the ages. Today it is extended to those who dare to use its 
profound principles to meet and solve the problems of life 
an these complex times, 


This Sealed Book—FREE 


Has life brought you that personal satisfaction, the sense of achiever 
ment and happiness that you desire? If not, it is your duty to youre 
telf to learn about this rational method of spplying natural laws for 
the mastery of life. To the thoughtful person it is obvious that every: 
fone cannot be entrusted with an intimate knowledge of the mysteries 
of life, for everyone is not capable of properly using it, But if you 
are one of those possessed of a true desire to forge ahead and wish to 
make use of the subtle influences of life, the Rosicrucians (not a re- 
igious organization) will send you A Sealed Book of explanation 
without obligation. This Sealed Book tells how you, in the privacy of 
your own home, without interference with your personal affairs or 
manner of living, may receive these secret teachings. Not weird or 
strange practices, but a rational application of the basic laws of life. 
Use the coupon, and obtain your complimentary copy. 


The ROSICRUCIANS 


SAN JOSE (amore) CALIFORNIA 
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A SECRET METHOD FOR 
THE MASTERY OF LIFE 


‘AMENHOTEP IV. 
Founder of Egypt's 
‘Mymtery Schools 


‘Use this 
coupon for 
FREE 

copy of book 


‘The Rosicrucisns (AMORC) 
San Jose, California 

Please send free copy of Sealed Book, 
which T shall read as directed. 
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ANEW MAN! 


M “trading-in" old bodies for 
new! I'm taking men who 
know that the condition of their 
arms, shoulders, chests and legs 
-their strength, “wind,” and en- 
durance—is not'100°;.\ And I'm 
making NEW MEN of them. I'm 
giving them the kind of power- 
ful, healthy HE-MAN build that 
spells SUCCESS in live aad busi- 
ness, 


Only 15 Minutes a Day! 
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answer is “Dynamic Tension.” the amaz 
ing method "T. discovered and~ which employ 
changed me from a 97-pound weakling s7i\sre fat whe 
into the champion You wee her rons MEMES who 


In just 15 mimutes a day. right in the van be 
‘own home. I'm ready 
prove that “Dynamic Tension” can lay 
hew outfit of solid musele over every Inch 
of your body. Let me put new. smashing 
Power into your arms and shoulders 
muse en your | 
columns of surging stamina, If lack of 
exercise or wrong living has weake 
you inside, I'll get after that condition. 
too, and show you how it feels to LIVE! 


‘stomach 
into real 


FREE. ii fertces ook thet Tolte veo tow to Got 
@ Body that Men Respect and Women Admire 


My book, **E' 


id Strength, tells you ex- 
actly what “Dynan do, And it's packed with 
pictures that SHOW you what it dues. RESULTS it has pro- 
duced for other men, RESULTS I want to prove it can get for 
YOU! If you want to learn how you can actually become a 
NEW MAN, right in the privacy of your own home and in 
only 15 minutes a day, then man!—get thls coupon into the 
mail to me as fast as your legs can get to the letterbox! 
CHARLES ATLAS, Dept. 1D, 115 East 23rd St.. New York 
10, N. ¥. 
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NOW ts tHE TIME To 
PATENT ANp SELL your INVENTION 


Now, more than ever before, is the right time to patent and sell your invention. Why? 
Because manufacturers everywhere, in striving to keep ahead of competition, are looking 
for new inventions and buying up the patent rights thereon so that they will have better 
and more attractive items to make and sell. Hence, the wise thing for you to do is also 
to act at once, Protect your invention—and yourself—by applying for a patent now. 


FREE “PATENT GUIDE” EXPLAINS WHAT TO DO 


Our Free 48 page “Patent Guide for the Inventor”, containing complete information about 
patent procedure and selling inventions, answers many important questions concerning 
Patents that inventors constantly ask. It tells what facts, details, drawings, sketches, etc. 
are necessary to apply for a Patent; how to protect your invention through dated and 


witnessed disclosure; how to do this at once to safeguard your rights; how Patent Office 
Records can be checked to determine whether the invention probably patentable before 
filing fees need be paid; discusses costs involved and a practical way these can be paid 
as the application progresses. It tells how some inventors secured financial backing; how 


many simple inventions have proved large commercials 
improvements also can be profitably utilized and_marketed 
every inventor will want to know. And in addition, our 
tions of over 150 basic mechanical movements. 


WHY YOU NEED EXPERT ASSISTANCE 


The Patent Laws were enacted for your benefit—to give you protection for the features 
of your invention which are Patentable. But these features must be legally and concisely 
set forth in the form of “claims”, This phase of the procedure is so complex that the 
U.S. Patent Office advises the Inventor to engage a competent Registered Patent At- 
torney. We maintain a large staff—carefully trained registered patent attorneys—expert 
draftsmen—experienced searchers—to serve you. We have been. serving inventors for 


‘cesses; how Patents covering 
and countless other facts that 
Patent Guide” contains illustra- 


more than twenty years. Write for a free copy of our “Patent Guide for the Inventor” 
today. 


Clarence O'Brien & Harvey B. Jacobson, Registered Patent Attorneys, 
Adams Building 4, Washington, D. C. 


CLARENCE A. O'BRIEN 


& HARVEY B. JACOBSON 


RECISTERED PATENT ATTORNEYS 


Porutak 
14 science 


PAGES 
Over 150 


Mechanical 
Movements 


“RECORD OF INVENTION” 


With our free “Patent Guide for the Inven- 
tor” you will recéive also free a “Record. of 
Invention” form. This “Record of Invention” 
enables you to conveniently make a proper, 
dated disclosure of your invention before 
you file your patent application, which 
will prove of great value to you, should 
the occasion for evidence arise. 


TAKE FIRST STEP NOW 


Remember, in Patent matters action is 
important. Delay can be costly. There 
fore, take your first step now—toward 
protecting your invention. Send for your 
free copy of our “Patent Guide for the 
Inventor” containing complete informa- 
tion about patent procedure and selling 
inventions. At the same time, receive 


fr “Re ‘d of Inventic fe vith 4 
Complete Instructions for ‘Tal ing a die CLARENCE A.OBRIEN 
einer & HARVEV B JACOBSON 
nothing—yet may be vital to your suc- 


cess. Mail the coupon in an envelope, 
or paste it on a penny postcard—now. 


(Worthy of 


CLARENCE A. O'BRIEN & HARVEY B. JACOBSON, 
eglsard Patent Atterneys bere the United States Patent OFice 
62-D Adams Building, Washington 4, D. C. 


Please send me your 48-Pare “Patent Guide for the 
Inventor” and your spceially prepared “Record of 
Invention” form FREE. This request docs not 
‘obligate me, 


Nam 


city ine 


Yo ur Trust. 


Address 


With 
Gasoline... 
With Oil. 


Ask your gas station 
attendant to add 
Pyroil .. . and give 
your car the benefit 
of full lubrication. Avoid dry starts . . . 
metal to metal wear. Prevent carbon and 
sludge formations. Reduce battery drain 
on cold starts. Pyroil adds life to your car. 


Pyroil for Aircraft Engines 
Use Aircraft Pyroil B in lubricating oil, 
Aircraft Pyroil A in gasoline. 
Manufactured and Guaranteed by Pyroil Company, W. V. 


Kidder, Four 


PYROIL COMPANY 
127 Main Street, Le Crosse, Wisconsin 


127 Main Street, La Crosse, 


I want my car to last and run properly. Please tell 
me more about Pyroil and how it can accomplish 
this for me, 


State. 


Jerry, the talking dog, is 
entertaining _ hospitalized 
veterans, by courtesy of the 
PYROIL Company. Picture 
of Jerry, the talking dog, 
sent on request. 
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== LETTERS 


Amen! 


Sir: 

The reserve for the Navy and the nation 
in any future emergency must be drawn 
from scientific and technical personnel. ‘The 
advent of weapons of destruction that can 
be manned by few people, pilotless planes 
carrying deadly charges, bacterial warfare; 
in fact, the countless horrors of a possible 
future 'war point clearly to the need of a 
scientific reserve rather than a lot of foot 
soldiers who may never get a chance to 
come to grips with the enemy . .:. 

‘The war has depleted our stock of tech- 
nical men by withdrawing them from scien- 
tifie college courses and putting them into 
the Services. Just how many of them will 
return to their technical work cannot be 
predicted but the possibility is that our loss 
will be substantial and permanent. Not on- 
ly must we make up this deficit but we 
must produce sufficient additional scientific 
talent to cope with a world which is daily 
becoming more complicated and in which 
technical competition among nations will 
doubtless become more vigorous as time goes 
on. It is extremely dangerous to allow the 
knowledge of a relatively small group only 
to increase. Our aim should be to increase 
the over-all general level of technical edu- 
cation—disseminating scientific information 
as widely as possible. 

Luis de FLOREZ 


Wash., D.C. Rear Admiral, U.S.N.R. 


Rear Admiral de Florez, noted mechanical 
and chemical engineer whose inventions i 
clude an oil-cracking process and blind- 
flying methods, and who spark-plugged 
Navy science during the war, eloquently 
expresses Popular Science Monthly's belief 
that scientific information must be dissem- 
inated more widely. 


Home-Made Ai 


Sir: 

Why doesn't Popular Science organize a 
section for industrious readers like myself 
who would like to build their own planes? 


raft 


BILL GRIFFITHS 
Douglas, Ariz. 


Consider the difficulties: Anyone desiring 
to build a “cellar” airplane must be a U. 8. 
citizen, register his project with the Civil 
Aeronautics Authority and be assigned a 
number. If he has had no experience with 
materials or design, he must bear the ex- 
pense of C. A. A. inspection. Then, before 


NVEN 


INVENTIONS 


INESS WANTS INVENTIONS 
Practical and novel inventions are in big demand today. 
‘The opportunity for quick money is enticing. Sales sources 
are many if your invention has merit. But, be sure—before 
you place your device in strange hands—that it is full 
protected. A United States Patent gives you this protec 
tion, The first step toward inventive success always is— 
and always has been—the application for a U.S, Patent 
There is no other way to protect your invention in 
accordance with the laws of this country 


MAKE THIS RECORD NOW 1: you have an 

vention, and wish to secure it for the future, act at once. Have {t 
dated now and recorded in our office. We will send you this FREE 
Tnvention Record Form for the purpose. Fill out the. Inven 
Record Form fully describing the mature of your invention. “Make 
a aketch of its main features. Mail it to us and we will record the 


date it, was received in our office. The earlier the date the better 
your chance of combating rival inventors 
Your idea later, Don't delay a single 


portant step. Your whole future may depend 
coupon for our FREE Invention Record Blank and 
Book Today! 


HOW WE SERVE AS REGISTERED 
PATENT ATTORN S. Patent Office 
strongly recommends smitiar with such 
mmatters—that he employ the services of a Registered Patent Attorney 
in'the preparation of his Patent Application. We are Registered 
Patent Attorneys fully qualified to represent you at the Patent Office. 
We have had long experience in studying hundreds of types of 
inventions, ‘This gives ts the ability to judge your invention and £0 


You 
Ee 


deseribe it accurately and convineingly in technical language. It 
gives us the perception to center arguments upon those details of 
Your invention which, in our judgment, will be looked upon most 


favorably by the Patent Office Examiner, 


Mail the coupon today for our new FREE Book, “How 
to Protect, Finance and Sell Your Invention,” and our 
FREE Invention Record Form—maybe this step will 
pave the way fo future security for you and your 
family. Act ‘Today! 


We paint no glowing road to fortune—but if you have 
Gn invention ©. sf it serves @ definite mew need . 
if she pute acted are can tll you i may provide 
the security and benefits you are seeking. 
McMORROW, BERMAN 
& DAVIDSON 
Patent Att 


142-M Atlanti 
Washington 4, D. C. 


ID 


TO PROTECT THEIR 


7a FREE BOOK 77, 


Invention Record 


Know How Successful 
Inventors Protect and 
Sell Their Inventions 


the 
tor should have. Stall 


How we prepare your appl 

fation to the Patent Office, 

How you may patent on improvement on 
Something In uve. now. 


your invention. 
How to protect yourself in 
making” royalty agr 


ny other tnven 
 Jeara, ty 


sates 


to4, 


ALUED pang 


ee, 
Hew 1946 Radio Parts 
and Equipment 


CATALOG 


Stayicemen’ Dealers! Soundmen! Amateurs! 
lers! Here's your handiest, most complete 
Yous Buying Guide for Everything in Radio! 
Features latest sets, parts, equipment of nation- 
ally known quality at lowest prices. Assures 
fastest service from world’s largest and most 
complete stocks under one roof. Expert staff 
ready to help you. 


NEW RADIO SETS 
COMPLETE SOUND SYSTEMS 
LATEST HAM GEAR 
ALL SERVICE EQUIPMENT 
BUILDER'S SUPPLIES 
RADIO BOOKS 


OVER 10,000 ITEMS 


Everything for every radio use. 

New model radio sets. phono- 
radios, recorders, communication 
receivers, Ham kits, code appara- 
tus, parts, tubes, tools, test instru: 
ments, public address equipment 
and accessories, low-cost easy-t0- 
build kits, diagrams, matched parts 
lists, leading technical and non 
technical books—at lowest prices. 


Rush new FREE 1946 CATALOG 


Name.. 

Address 
iy 

enue 


WB science 


he can fly the machine, he must submit his 
craft to static-load tests and stress-analysis 
tests. If it passes these, he may be given an 
experimental number and permitted to take 
off, but even then he may fly only from a 
specified field and over certain areas at cer- 
tain times. Stiff fines can be imposed for 
violation of any of these rules. 


Science Before Guns? 


Sir: 

You will have done a tremendous service 
to American scientific progress if you con- 
vince your readers of two basic facts: that 
the scientist is a normal human being, doing 
a good job in a necessary and difficult field, 
and that science is not mystery and magic 
80 much as common sense and hard work. 

In spite of the recent achievements of 
military and medical science there still is a 
widespread misconception among lay read- 
ers that the scientist is an eccentric and 
rather expensive luxury. Our draft boards 
clearly reflected this misunderstanding in 
their conviction that in wartime the young- 
er generation of scientists and science train- 
ees were worth more to the country for their 
muscles than for their minds. 


K. STARR CHESTER 
Chairman, Pub. Rel, Comm. 
American Phytopathological Society 


Happily, American scientists now seem 
well on their way to receiving long-deserved 


recognition, both from military and civil 
‘authorit 
DDT Don'ts 


Sir: 


s part of your article on DDT (PSM, 
Feb. '46, p. 74) there was a box in a yellow 
border headed “Don't Do This.” We thought 
it so good that we would like to submit it 
to our seven county weekly newspapers. 
May we have your permission to do 80? 


R. J, DALTON, M, D. 
‘Tavares, Fla. 


Permission haz been granted. 
Frog Feet 
Sir: 


Could you tell me where to get the foot 
fins mentioned in the article, “Frog Men,” 
published in PSM for December 1945? 


J.D. K. 
Brooklyn, N. Y. 


The Office of Surplus Property, $50 Fifth 
Ave., New York, N. Y., recently reported 
that complete frog-men outfits had not been 
released for bids. But larger sporting-yoods 
stores have had similar foot flippers for 
swimmers in stock. For further information 
about this equipment, see “Fun Under 
Water,” on paye 113 of this issue. 


AUDELS REFRIGERAT! 
AIR CONDITIO! 


New trom Corer to Covert severing 
Bile Brigtpia serving Teor of touhold cone 
ercial & Industrial reffigeration & air conditioning. A ‘gol 
Mine of exsentlal important facts for engineers, servicemen wets, 


AUDELS CARPENTE! |LDER: 
GUIDES—4 Vols. ae & WILDE ‘36 


‘A practical flustrated tra 
carpenters, join 

ola 10D 
‘Each volume 


AUDELS AUTOMOB! LE GUIDE. 


‘4 practical quick ready reference book for auto mechasics, Service 
cy, construction & serv 


‘assistant on modern construction for 


fa 
AUDELS DIESEL ENGINE MANUAL.$2 
Aes ier Treatise with questions and. anmwers od the 


book it 
AUDELS WIRING DIAGRAMS 


510 Tuontated. Gives practial taka oi 


taplanatory, Highly odorsed Pocket Compenton. AN AUDEL GUIDE IS A GOOD FRIEND! 
AUDELS BLU BERS & STEAMFITTERS Use the brains and experience of others in these Guides of the 
UIDES—4 


Trades. Save time ond money with right methods, short cuts, 
lobor saving ideas. CHECK NOW! You can look over any Audel 
Guide in your home. Stort the Easy Payments if satisfied, 


eee CUT HERE seme 


siIMAIL ORDER 


1 HEO.AUDEL& CO.,49 W. 23 St.,New York 10,N.Y. 
Please mail me for 7 days’ free examination the books 
B marked (X) below. I agree to mail $1 in 7 days on each 
book or set ordered, and to further mail $1 month on each 
I book or set ordered until I have paid purchase price. 
JL_IfLam not satiated with Guides I will return them. 


CAudels REFRIGERATION & Air Conditioning Guide . $4. 
‘Audels POWER PLANT ENGINEERS GUIDES 0. | 4. 


a ae WORKERS 


Practical {ned nformation, Hisidnta ct‘ 
iy written, Essent 
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ie 1808 

2°, Indexed, 0 sectlonas 1 
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IANDY BOOK OF 
AUS ICAL TLECrRCTrY ota eee’ 


For maintenance, engine lectftéal ‘workers. 
Hie 3600" tl ical Information, 
rine’ Wiring, Wadio, Priseiples, 


Wailing’ tndored. & key toa practical understanding o¢ elects: 


9, electricians & 


GRAMS ess 
Baudels Handy Book IAL EvecTRACITY 
faudels ELECTRICAL POWER CALCULATIONS 
Mewking ELECTRICAL Guides at Si. cach» 
Ausels ELECTRONIC Devices 


ECTRONIC DEVICES. 
etre ena & tht pleats ample 
‘obm's Lew, 


AUDELS 
‘Fete What You 
Iituminations Wreasensies, voltage, pootoc tubes, 
wiring diagram, ete. . 


AUDELS WELDERS GUI 
rt 


AUDEL, Publishers, 49 W. 23 St.,N.Y.10 Hempioyed by .. 


HIGH PAY, PERMANENT JOBS AWAIT 
MEN WITH... 


LT.S. home training 
qualifies you for better jobs. 


@ In coming years no other field will offer more 
opportunities for ambitious trained men than 
heavy construction. Highways, dams, airports, 
factories will be built! Agriculture, transportation, 
industry, shipping will forge ahead! Wherever 
there is building and construction, diesels, tractors 
and heavy equipment will be used. Experts say 
thousands of new men will be needed to service, 
repair and operate this equipment. L.T.S. home 
training prepares you for these important jobs. 


Coonplete \e-10-1Ht- 


sy-towunderstand course, 


MUTE 


HOME TRAINING COURSE NOW 


DON’T MISS 
THIS OPPORTUNITY 


Mail Coupon TODAY for 
‘Calmplati tee: mation! 


Qualified 1.7.8, students receive free job 
placement service 


INTERSTATE TRAINING SERVICE 


TATE TRAIN H 


DEPT PS-46 


“Gladi Waited 
for the BEST 
Handy-Sized 


Dictionary” 


EBSTER’S COLLE 


der wit 
Base 
from Webster 


commmoaly used. 1,300 pe 
110,000 entries. $4 to $8.75, 


WEBSTER’S 


Merria 


..to go to College? 
Or te enter a Profession? 


eet auebere, you practically MUST. Anish, High eboo! 
tole our slapllfed High "Seto! Course 
me, as FAST ar Jour time, ad bilities 


ft Binge suet tS 
SSchook Cheng, ea 
‘Sour hgh ‘cbuot edation NOW: Write 


NOW! YOU CAN PREPARE AT HOME IN SPARE TIME 
FOR AMAZING OPPORTUNITIES AHEAD IN 


‘The offer I make you here 
Spportunity of a tifetime, 


‘derfut future in th 
marigtutas of Radio Electror 
Re asia. ee wich wit show" 90 


“Yndustrial "Electronics while earning. 
ws 


Sou inderstand and re= 
member. And. you can 


PRAYBERRY TRAINING GIVES YOU BOTH *, 
ECHNICAL KNOWLEDGE—SKILLED HANDS not ty eon 8 


aon Ene 7 eich te Bot aets expenses 
‘bat 'neare i 


“DON'T PUT IT OFF! 
ee, 


Wits Ress See ih ls practi bak. 


MIGHTY BODY 


Quickly! Easily! Pleasantly 
=in 10 minutes @ day in your own home 


eae ener 


“The World's greatest molder of men"—at last reveals to 
you In these five complete book-courses (value $5 each) 


1. How You can Build a Mighty ARM! FORMULAS, RECIPES 


RET PROFIT IDEAS 


10.00 


. Complete Arm Course 


2. How YOU Can Build 
@ Mighty CHEST! 


Compler 
Book “Only 
Chest Course 25¢ secre 


3. How You can 
Build @ Mighty BACK! 


‘wort More 


Learn this 
Profitable 
Profession 


IN 90 DAYS 
AT HOME 
Money-Making Career Open 
to Men and Women, 18 to 50 


Hundreds of men and women between 18 and 50 make $10 to $80 in 
4 hing ‘ay, ein acgstiie Resid Manage and vate Therapy 
i nd from doctor 


ie"method. 17h ely you, Ba 


BOOK WITH PHOTOS OF FAMOUS STRONG MEN 
MAIL COUPON NOW 


ass 
FREE 


THE coctece Of SWEDISH MASSAGE 

Dept. 670-D. 100 East Onle St. Chleage It 
Please. seid me PRE. and postpaic 

Booklet and complete details on Home Training. 


Chempies C) Send alt 8 C0, 
© Bete at sent 0.0! 


NAME. i Name 
‘Wiease print piainly. inchide i nantes 
ADDRESS. anit se — a3 
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DANY 84010 inpusrpy 
SN Ot pagent? 


MODERN ‘‘A-B-C’’ WAY 
.. a Home 


_——— 

You “LEARN-BY-DOING” ILLUSTRATED 

at Home with Practical Equipment —“ixaininc LOOSE-LEAF LESSONS 
be 


INCLUDES 
+8 BIG 


Home MOVIES Help You 
Learn FASTER...EASIER 


TRAINING INC., Chicago, Ill. 


\ 


Send for FREE BOOK & 
SUPPLEMENT TODAY! 


It’s YOUR future—Make the most of it! 


Start now to earn 
the bigger pay in 
electrical repair 


WAS there ever such an op- 
portunity to get started 

1ce and repair—and at top-notch wages? 
‘Are you ready—with experience and ability—to cash in on It? 
Others are getting just the sort of background needed—quick! 
practieal!—to handle the great variety of electrical mainte- 
Rance and repalr work TODAY—from this well-known elec- 
trical lbrary. You can too! 


THE LIBRARY OF ELECTRICAL 


MAINTENANCE AND REPAIR 


5 vols., 1826 pages, 1724 Illustrations 
Gives you the “know-how” to tackle any wiring or motor 


Job, Five books show you HOW—to install all types of motor 


hooting charts that show quickly 
symptoms, causes, specific reme . 


Take the first step toward improving YOUR future— 
Mail this coupon TODAY 


5°06 monthly a 
iS eturn ok 


ELECTRICAL 
APPLIANCES 


Nearly 9,000,000 additional American homes have been 


Wired for electricity since 1940. making the opportuni 
tnd demand for service mechanics in this held the wreatest 
{n‘history. Our prnctica, easy-to-learn home course teaches 


You, during your spare tine, how to repair washing machines, 
Yactuum cleaners, ves, lainps, motors, irons, ty und to-do 
house wiring. Learn hows to— 


Oren Your Own Repair SHOP 
Have a Secure Permanent Future 


WITH A BUSINESS OF YOUR OWN 
ou yon an wots sae 
armas hears ete [ose 
Seda io fas ice es 
ager ears | COUPON 
Ele Wrubtlaly hit Sake | BELOW 


SEND FOR FREE BOOKLET TODAY! 


Bear Sirt: Flom sand me, without obligation, your | 


free catalog and full details, 
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STUDY at HOME 


With An Edvcétionel Institetion 
Mon with specilnd trang win heer polo, Snare 
Bg ih petted Sthng rin leben. aEy 
EE GOs WOW Seater Oe teal 
Bech rete 


ARTS and SCIENCES 


Publle Het 
ony Ph 


ENGINEERING 


Courses in Electrical, Civil, Mechanical, Drafting, 
fectural, ‘Steam, Aeronaul 


Archi- 
al, Radio, Structural, ‘Mining, 
Industrial, Petroleum, Marine, Chemical, Diesel," Automo= 


bile, Refrigeration, and" Al Conditioning  Bngineering. 
‘in Commercial 


ead, 1. 


LAW... 


‘STUDY AT HOME {cen's.ci"tneaersscts 


past. Chicago See 


CAN LEARN TO 


RAW 


Be An Artist—We Train Y 
at Home—in Your’ Spare’ Time 
Plan Jour tulure career now in a Beld 


ck, you 


CARTOONING 
DESIGNING 


1914 our went 


COMMERCIAL ART 


ALL IN ONE COMPLETE COURSE. 


How long since you've carried home news of 
a pay increase? A promotion? An assurance 
from the boss that you're on the way up? 

If you haven't been making progress, some- 
thing's wrong. Could it be lack of training on 
your part, lack of preparation for advancement? 

Of course, you have as much ability as the 
next man. But the question is whether you are 
a trained specialist. In today’s world, un- 
trained talent doesn’t have a chance against 
expert knowledge, 

That’s why 100,000 ambitious Americans 
are studying I. C. S. Courses in 400 business 
and technical subjects — readying themselves 
for promotions. 

1.C.S. receives an average of 600 letters a 
month from students reporting salary increases 
and promotions. Mark and mail the I. C. S. 
coupon, as they did, and you can be on the 
road to advancement, too. 


BOX 7655-L, SCRANTON 9, PENNA. 
Without cost or obligation, please send me full particulars about the course before which I have marked X: 


Air Cendisioning and Egigeering ‘Tensile Courses 


Givit Engineering, Architec- 
Scraand Raining Goarsoe 


hig 2 French 
B Gon Faglsh CO High Sehoot 
DMivier Mathematicn 


1 Reauine Stractaral Bioeorinte 
(Sanitary Enwineering 
Structural Drafting 


[A DISCOUNT TO DISCHARGED VETERANS—SPECIAL TUITION RATES FOR MEMBERS OF THE ARMED FORCES 


free 25 


OFFERS LOW COST 
LIFE INSURANCE 


jal Life 
monthly 


THIS PREMIUM HALF PERMANENT RATE 


Policy Fully Paid-up in 30 years 


for $2.00 
in Proportion 


NEW YORK, Saturday. Postal Life of New York, unique 
Old Line, Legal Reserve Life Insurance 
ix again offcring this special_modified policy, 
already owned by thousands of American families. You pay 
half the permanent ratc until the éth year; $2.00 mocth 
for substantial amounts of Protection, dep 
$2.00 monthly pays for $1754, of life long pr 
$1142, at 40; $5.00 monthly buys $3680. at 30, ete. Pr 
tionate amounts ‘at other ages. You pay no premiums after 
30 years; policy fully paid-up and in’ force your entire life. 
For your convenience we print below a coupon that can be 
lipped and sent to Postal Lie, Full information, rates, etc, 
ill be sent to you promptly. There is no obligation to buy 
Bar we advise’ immediate action. Life Insurance is vital 
Yous future and your family's welfare, Postal Life tasurance 
Company, 511 Fifth Avenue, New York 17, N.Y. 


Postal Life Insurance Company 
th A ew Yor 17 


Mail rates and full details about your ‘"$2.00-per- 
moat", 40 Payment ite Pavey ales ie 


Name 
Occupation 
Address — 


LET US TEACH YOU TO 
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‘AND FISHING. Have a home museum. 


Free Book i255 @ 
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UNIVERSITY EXTENSION CONSERVATORY 


STATE COLLEGE 


Degree in 27 Months 


ANGOLA. INDIANA 


INSIGNIA 


FLIGHT 
JACKET 


MONEY- 
MAKING 


CARTOONING 


Beet si 
don Scho ‘a Cartcnin, Dept. 4624, Pdi 1, 

START NOW TOWARD A FUTURE IN 
REFRIGERATION aud 
AIR CONDITIONING 


Refrigeration and Air Conditioning are 
the giant Industries of America, 
rho KNOW. 


Brent, Inter, ns 
aod alit CONDIT(ONING SHOP. 


Practical Interesting Training 
ere eee ate 
i mann gor shape Yost get 


ae ee 


MoToR’s New AUTO REPAIR MANUAL 
Shows You How to Service and Repair 
ANY Part of ANY Car! 


(OW you can “polish off” the from 150 Official Factory Shop 
Bee ae ASI Menuala covering ever? make 

EST Mg MeToht's AUTO RE- car’ bullf nince 1896! 
PAIR MANUAL ‘is ready to" Enry to use, too! Quick-ine 
Hitw: you how to repaie suy- der ieads'yun to riche pane 
thing from carburetor to rear Sifty! Just follow simple ine 
de with he feust ponsible  stretions sep-byten. 
Smount of me and eff 

Suppore plainetalking ear ene SEE WOW MUCH YOU GET! 
gine trom every auto plant 704. pages, 84x21 Inches, 
Freee eek together” and bound ineturdy covers. 200,000 
showed you all the ‘things you service repair, adjustment. re 
weet tnow about repaiting pincement, tune-up facts ‘on 
sea'Seevicine the'care'they had fil maves and models, bullt 
a ed and manufactured! from t'--4 jane 1946! 


Clear, Pictured Facts on 
Every Job on Every Car 
Lincoln Built Since 1935! 
‘Nearly 200,000 serviee and 
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mages: “including 86 
buretor te 
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Now YOU — without cost 
can see for yourself, what 
& “Wonderbook» MoToR's 

Autg Repair Manual really 
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awn ERY first-hand how 
oP o3o1 1400, Bes pay for itself the 
300,000, Brat few times you use It. 


SEND NO MONEY 


‘7-Day Free Examination 


Rear Ends, ete, 
———— 
AIL COUPON NOW FOR AY FREE TRIAL 


‘MoToR Book Dept. Desk 20, 572 Madison Ave., New York 22, W. Y. | 
Tune torme trance: (check box eppecic book you Want) i 


[ Moros AUTO REPAIR MANUAL. If O.K, T wii 
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fm nothing. First make I Ieey oar Oe. Twill remit $2. nT days, and $2 | 
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fertiaine it’ tiniecsaver and 
Bonar SStvetgowve ever seen ith order. | 
ae EY aera 
pay pothing. ts? ‘ope to~ Print Name. aa: 
Pg i 
‘Dept, Desk 2D, $72 Madison Print Address 
a ae Ha as 


‘Occupation —__ 


wag 7 


Fl lash J NOW Oran in these | TRAIN FOR KEY JOB OR BUSINESS OF YOUR OWN 


practical money-making trades | REFRIGERATION 
watch and clock repairing] and 
LEARN AT HOME—IN YOUR SPARETIME | AIR CONDITIONING 


Preparefor a happy fatureof prosperity. 
y 


‘Sung ee aerate aa 
LOW PRICE @MONEY-B. 

Gloag it tecerovrn i 

delay. Nall coupon below for FREE. 


locksmithing and key making 
COMPLETE UPTO DATE course 


Intarriation. Finere's 


J shocked Bato mmmen wil eal 
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1 sam 


WONDERFUL IXVENTION—Corrects poor penmanship 
few hours, Guaranteed. ‘Helps one get, better fob. increases 
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INSTITUTE : 
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INDUSTRIAL ELECTRONICS 


and Electric Refrigeration 


i eer outs 
COYNE Eiectricat scoot 


500 So. Paulina Street, Dept.46-73H,CHICAGO 12, ILL. 


ara 


How to Write 


Short Stories, Mysteries, Novels, Articles, 
Radio Scripts. Learn at home in your spare time. 


The demand for writers creates great 
new opportunities for people with an urge 
to write and for experienced writers who 
want to make their work still better. 

It's not as hard to be a successful writer 


wome study training. 
Endorsed by Famous Authors 
Endorsed by Rupert Hughes, Gertrude 
Atherton. Kuth Comfort Mitchell and 
others. There have been hundreds of suc- 
cessful graduates—new as well as estab- 
ished writers—-in our 29 years’ experience 
teaching fletion—the basis of big pay writ 
9 in all fields (short stories, novels, mysteries, newspaper 
anid magazine articles. radio scripts). 
acces 


Learn At Home 
You get thorough, Individual instruction, right In your 
home. + ial writing experience to, develop your 


‘or slow. Learn more. Save time and 


own sty 


‘To find out how you too 
reer, send for 
Of -Authorship. 
ml TODAY 


joy an {deal part time or 
strated book—Palmer 
Hollywood 24, Calif. 


WHEN BOOMS GO BUS 
WILL YOU BE BROKE OR BUSY 


(Thre CIVIL SERVICE) 


CAREER TRAINING INSTITUTE will 


prepare you NOW (Men and Women) at 

ome thr bowl tensive nimple ting 
‘ake cess (or good jobs offered in Civil Service. Hundreds of can 
tions, many fobs for 4G, every chance to advance. Vacations with 
Day. pension, sick leaves. No layolls, no strikes, no discrimination. 
Gur Toure is so inexpensive,, no sensible person should delay 
‘maling coupon TODAY. Lig 


D> PROFITABLE 
C ey BUSINESS 
OF YOUR 


We Send You Complete Kit of Supplislkeaalbab 
Practice in Your Spare Time 


A HIGH PROFIT BUSINESS, OR A THRILLING HOBBY 
Silk Screen Processed signs and displays needed every- 
where. A lucrative future for you in the great advertising 
boom. Easy to do—quick to learn you may make more 
than course costs before it’s completed... BOOKLET 
with 3-color Silk Screen Processed Cover and samples seat 
FREE ... Write now, California School Screen Process 

Dept.PSD-446, 2710 So. Spaulding, Los Angeles 16, Cali 


—PHOTOGRAPHY— 


Whether you are interested in photography for fun 
or as a carcer—get the facts as to how America’s 
largest, best equipped school can qualify you for 
success in leisure time thru success-proved home 
study courses. Also resident training. Free book 
ives details, 
N. Y. INSTITUTE OF PHOTOGRAPHY, Dept. 5, 

10 West 33 St., New York 1, N. ¥. (Founded 1910) 


Big Money for Workers 


In Home or Shop 


faye sound four 
FREE BOOKLET, 
‘ational Making School, 1318 Mich. Are., Dept. 1384, Chicago B 


REFRIGERATION 


Repate and adjust all refrigerators, New 
Dpicvures to belp you, Price ‘postal 


Dept 0, Metal Arts Cou Rochester, N.Y 


Terenas PLASTICS! l 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 7656-1, SCRANTON 9, PENNA, 


Send for FREE Lesson 
and Prove to Yourself How 
Quick and Easy You Get 
Ahead in Radio by the NEW 


SHOP METHOD HOME TRAINING 


of This Great, Established Resident School 


Learn by Doing - 


Use Real Radio Equipment 


SO IT NEEDS FIXING 


s 


By S. T. CHRISTENSEN 


the 


" ELL, I guess I'm the fellow to see, for 

T've repaired thousands of refrigerators 
(home and commercial both), vacuum cleaners, 
radios, washing machines, irons, fans, lamps, 
mangles, motors, etc. In fact, many of my cus- 
tomers call me their “electrical appliance doc- 
tor.” And “doctoring,” I might add has paid 
me a good substantial income for quite a few 
years. Funny, in a way, how I got started. Al- 
ways liked to tinker and by experimenting 
around I found that most electrical appliances 
had many things in common. That, regardless 
of what the appliance was used for, or who the 
manufacturer was, the basic principles were 
much the same. From fixing my own appliances 
to fixing friends’ and then for strangers at a 
fee, seems now to have been but a small step. 


What to Charge? 

At first, I let the owner decide the charge 
and, frankly, I was amazed at what I earned 
per hour. But then, when one figures what 
initial costs are involved in buying most elec- 
trical appliances, one can readily see that 
spending extra dollars for repairs is well worth 
while. Before long I was making more in my 
spare time repairing than from my regular 
job. ‘The result . . . I went into business for 
myself. When war came, business boomed, for 
new appliances were not available. 

For a while, repair parts (needed on some 
jobs) were a little difficult to get. But that 
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‘ia-it Man” 


situation quickly adjusted itself and many re- 
pair parts were given the high priority rating 
of AA2. After all, we had to provide for the 
health and well-being of our civilian population. 


The Future Offers 


Friends ask me about my future. And, T 
think I've got a grand one. Age is no handi- 
cap in repairing. I have in my files enthusiastic 
letters from repairmen ranging in age from 
18 to 79 years. Now the war is over we are 
certain to see hundreds of new products on the 
market . . . products that the average person 
never dreamt of. These new products and our 
old appliances are all going to need at some 
time or other “fixing.” Well, I'll still be the 
fellow to do it. The field open for appliance 
repairmen is unlimited. I don't worry at all 
about too much competition, 


If You Are Ambitious 


To the contrary, I've prepared a complete 
course, chuck full’ of simple, easy to under- 
stand photos and drawings and written in the 
same non-technical language as this article. 
I know the course is good, because I have 
hundreds of men all over the country writing 
to me telling me how the course has helped 
swell their pockets with cash. If you too want 
to prepare now for your future, I suggest you 
read the next page and send me the handy 
coupon.” ‘ADV. 


BIG MONEY 
INDEPENDENCE 
4 PROFITABLE 

LIFETIME 

BUSINESS 

OF 
your own/ 


Ake weil 


PREPARE NOW FOR THE FUTURE 


If now employed. start your home appliance repair business NOW in your 
re time and be set with a business of your own no matter what happens. 
fou don’t need elaborate fixtures or expensive equipment to be a successful 
repairman. Operate from your garage, basement, vacant store, etc. Work 
a3 many hours as you wish—the home appliance repairman is his own boss, 
It {sa profitable occupation for on many types of repairs it is not unusual for 
‘a repairman to charge on the basis of $5.00 to $6.00 per hour. Don't gamble 
ith your future—learn a trade that will always support you. Remember, 
as long as electrical appliances are used, there will be a need for electrical 
appliance repairmen, 
If you are at all mechanically inclined—can hold and use tools—then you 
have all of the qualifications required for becoming a big money earning 
home appliance repairman, It does not matter if you have not had a great 
deal of schooling or had previous experience along these lines—WE WILL 
TEACH YOU. Age should be no barrier—nor should any minor physical 


= New Course Tells Al 


Profusely tllustrated, our new course shows you in simple, easy to under 

jand language and drawings how to take eech repair on refrigerators, 
vacuum cleaners, washing machines, motors, etc. Explains and gives you 
i working knowledge of electricity. welding. nickel plating, etc. Shows you 
how to build the power tocls you need and how to solicit and keep business 
coming to you. Not'a theory course but an honest to goodness course writ= 
ten by and used by repairmen the country over. Price of course 1s 80 low 
that the savings on your own household appliance repaira will quickly pay 
for it. "Act now! Mall the handy coupon below today. 


————Read What Our Students Say About Cours: 


I really believe your course The Course in Appliance Iam a mechanic for the 
the best “favestment a me: Servicing arrived a few Western ‘Union Telegraph 
Chanleally ‘minded man can days ago. Want to take Co. ‘Three days after Te- 
GiukeClaude B Allen. In- ont afew minutes of my calving the lessons ini fe 
Yaluable ume to et you frigeration T earned. the 
Know that this is just exact cost of the ‘course. 
‘what 1 have been Jooking 
Tor ever since T opened up 
my Fix-It shop. T must 
‘admit’ that "you told. the 
fruth when you suid that 


every day.—Walter Hanhy, 
Brockton. Mass 


CHRISTY SUPPLY CO. 
‘Sa35 we. contrat Ave., Dept, 0.2001 
‘Chicago 34, ttinois 


Please send me free illustrated literature about America’s 
Faatest ‘ndustry—ELECTRICAL APPLIANCE 
REPAIRING. 


JUST FOR 
EXAMINING THIS 
BIG NEW 1946 
ELECTRICAL & RADIO 


Trouble Shooting 


ACTUALLY 
GREAT BOOKS 

get sensational new book Cnet 

g and Operating a P 


P 
Tells how to start 
usinesa with little 

fullor parttime, Explains 
om choosing name to record 


trical 
Shooting Manual” 10 DAYS AT OUR EXPENSE. 


10 DAYS’ FREE TRIAL 


Mail coupon below .... we will rush your copy of 1946 edi- 

ton of “Trouble Shocting Manual’ book on 10 days’ free 
jus FRED book, Keep the “Trouble Shooting 
* 10 days FREE. Read 

‘wealth of vital and helpful Elect 


perating an Electrical or Radio Shop 
to keep FREE as a gift. OFFER is limited—so act now 
—MAIL COUPON BELOW AT ONCE. 


FREE WITH TROUBLE 
SHOOTING MANUAL 
Act now and I'll include—one year Coyne staff technical 
advice by mail on any Electrical or Radio Problems. Al 


FREE one year subscription to Coyne Technical News— 
latest facts on Electrical and Radio progress. 


petit 
0 per month ul o aad ga sal. 
Vergo etl 0 i pal 


Save 105. Send ca pee, Ce eee | 
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udy it, marvel at its | 


MAIL COUPON FOR FREE BOOK 
c. i | 


Get tuto Good Paying 
AUTO BODY22/ FENDER WORK 


Men18 o@0. Ify0a are mechanically inclined, 
start now to learn to becomean auto body me- 
chanie and fender 5 

time, home-study training combined with 


Goursaincindes soetylenewelding.epray' paint- 
ey ing, use of han 
THOROUGH, RELIABLE TRAINING 
Aasto body and fender repairing ia one of the 
hest profit-makers in any garageor servicesta- 
tion. Employment placement service included, 
grwe'lishow you how taoaboutoget started 

inyourownshop. Get the facts FREE tod: 

foe @ UTILITIES ENGINEERING INSTITUTE 
3324 BELDEN AVENUE, DEPT. 346X, CHICAGO 14, ILLINOIS 


FREE 32-PAGE BOOKLET ABOUT 


MODEL RAILROADING 


THE WORLD'S MOST FASCINATING HOBBY 


ree 
pocket "Your Model itatroad.* 


mopet RAILROADER MAGAZINE 
MILWAUKEE 3, WISCONSIN, 


RADIO = ee 
Valparaiso T : 


Sa 
4 MECHANICAL DENTISTRY AT HOME ! 


panies SOE SEEMAMICAL DENTISTRY, 
207 W. rans St. ‘oa "Falladelonia, wa, 


My Sas cere 


sat BOmidnktan, boot: wes, 


‘bet 23 


LEARN <0 


AT HOME 


FABRICATION 


You'tt really enjoy learning plastics 
this new, interesting way! For you'll 
actually make beautiful, useful plastics 
articles during your home study train- 
ing with Plastics Industries Technical 
Institute, 


ITY-Yes, the 
exciting age of plastics is here! De- 
mands of war have caused phenomenal 
growth in the plastics industry — 
creating exceptional opportunities for 
those who know plastics, If you are 
‘2 person with an eye to the future, you 
won't remain on the outside looking 
in—you'll want a choice position in 
the growing, ‘expanding plastics field 
—or a plastics business of your own. 
WE SUPPLY MATERIALS—For your 
interesting and practical work with 
plastics, we supply handsome, colorful, 
transparent rods, sheets and’ tubes. of 
plastics from which you make useful, 
aucractive creations. You saw, cement, 
machine, buff, form, dye, decorate, cast 
and laminate various types of plastics. 


NEW YORK 
Dept. PS6-4, 122 £. 42nd St. 


221 N. Le Sal 
Gentlemer 


CHICAGO 
Dept. PS6-4,221 N. LaSalle St. 


ti SPECIAL RATES FOR SERVICE MEN 


[Plastics Industries Technical Institute. 
| St., Dept. PS6-4, Chicas 
Send me the booklet “"World of Plasccs" 
[0m Your taining program. t understand there's absolutely no obligation. 


formation. [) If under 18: Check for special bookle 


aaa ee ea | 


PLASTics co 


You also design your own plastics 
articles —develop your own ideas — 
express your originality. Earn money 
while learning 


—This practical 
training. in. plastics fabrication is only 
one part of the Plastics Institute home 
study course. In addition, you learn 
about the many types of plastics, their 
manufacture, characteristics, properties 
and uses—intensive coverage of mold- 
ing and mold design—testing and cost 
analysis—everything to help prepare 
you for your place in plastics. 
FUTURE —Mail 
the coupon below now! We will send 
‘ou an interesting, illustrated free book 
Ker’ with valuable. information about 
plastics. We'll tell you how, at small 
Cost, you can prepare for a future in 
this important industry while carryin, 
on your present work. Don't put ic of 
Clip the coupon and mail it today! 


LOS ANGELES 
Dept. PS6-4, 1601S. Western 


™: 


' 
in Envelope of 
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and information | 


FREE BOOKLET 


Send For It Today! 


cer tHest TWOFREE BOOKS curve 
YOU TOWARD D SECURING A 
| PATENT 


TION 


ons ® 


WRITTEN FROM 


NEARLY 50 YEARS’ EXPERIENCE IN HELPING INVENTORS | 


Beto 


VICTOR J. 


Evans & 


Co. 


Adress 
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THE UNIVERSAL GUIDE 
To FREE Publications 


Keeps you informed regularly of new free 
publications on the following: 

SCIENCE MECHANICS NATURE 

BUSINESS WORLD AFFAIRS 
ETc., ETC. 

Each monthly issue carries over 100 valuable 
listings. The cost of this service is only $1.00 
for a full year. 


SAMPLE FREE ON REQUEST 


RESEARCH PUBLISHING COMPANY 
1328 Chestnut St. Philadelphia 7, Ps. 


Room 622-3, 


REFRIGERATI ON 


and AIR CONDITIONING 


“How to Make Money 


With Simple Cartoons” 
[A book everyone whe likes te drow should have. 10 is free; 
te cbligetions. Simply eddrees 
CARTOONISTS’ EXCHANGE 
Dept. 1444-D Pleasant Hill, Ohio 


~ ELECTRICAL TRAINING 


Intensive 8 months residence course in fundamentals of indus- 
trial electrical engineering, including radio, electronics. Pre- 
pares for technician, engineering aides. Approved for veteran 
training, 83rd year. Catalog 


BLISS farcomcawec toes Wy 


| eer Toes 


RADIO, Oe 


ELECTRONIC: 


rs aade lilo somuniatign 
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ther Fewarding elds. Electron 
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INTERNATIONAL CORRESPONDENCE SCHOOLS 
BOX 7656-1, SCRANTON 9, PENNA. 


irplane and Engine Me- 
chanic (A & E) is expert on service 
of all types of aircraft 


The Aeronautical Engineer plans 
the aircraft of the future. 


The Engine Mechanic keeps com: 
mercial aircraft engines safe for 
flight 


Aviation’s Urgent Need 
For Trained Men 


LED TO THE ESTABLISHMENT OF 


NORTHROP 
AERONAUTICAL 
INSTITUTE 


(Division of Nortbrop Aircraft, Inc.) 


Responsible, well:pald positions in civilian aviation are today seeking 

qualified men. The end of the war started a tremendous expansion In 

iviltan air activities —air bases, repair stations, airline routes, and the pro 

duction of peacetime: aircraft. Aeronautical engineers, aitline maintenance 

men, and aviation mechanics are argently needed. But co qualify for these 

Posi you mus have comprehensive, uptodate caning inthe desig, 
ilding, oF servicing of the new civilian aurcraft types 


This Modern Troi 
= To supply comprehensive taining 
in civilian aviation, Northrop estab- 
lished che Northrop Aeronautical 
Institute —a new school dedicated to 
the training and advancement of 
men for careers in aviation. AS a 
Northrop student, you have excep: 
tional advantages’ You are located 
fight on the mile-long Northrop air 
field, in new, especially designed 
buildings. You become an actual part 
of the Northrop organization, a 
{great aircraft-engineering plant, with 


Available sign—jet propulsion, gas-turbine 
aircraft engines, and advanced air- 
frame types In your aviation train: 
ing, you get the benefit of this 
up-to-the-minute knowledge. 
Progressive Educational Methods 
Northrop educational programs 
have already been proved through the 
training of thousands of Aur Forces 
personnel and Northrop employees 
In your tratning, you get the benefit 
of tested methods designed t0 
you thoroughly yet raprdly for the 


aviation career you choose Your suc 
world-famous research, engineering, hipaa 

cess io that career will depend, t0 a 
0d, production facilites great extent, upon how som you start, 
Learn New Aircraft Designs You now stand at the beginning of a 


Designer and builder of the deadly great new era in the history of aviae 
Black Widow P.GI night Bghter, Con a time of opportunity for mew 
Northrop is a leader in aircraft de? sho plan a successful career 


Northrop Aeronautical Institute 


Divivion of Northrop Aierel In. 
1525 E. Broadway, Hawthorne, California DN 
SEND COUPON FOR FULL INFORMATION 
NORTHROP AERONAUTICAL INSTITUTE 
1525 E Breedwey. Mawihormn, Celteraia Engine Mathonie 
leone sand me your free, illustrated bochet ond informe: (ARE) 


fen, incloding worting dotes ond tition votes, on the ) Aereneutcnl 
training course checked ot right Engineer 


Ti Mester Airplane and 


TRAIN AT HOME FOR 
RADIO- ELECTRONICS 


FOR BEGINNERS... 
36 COURSES !N ONE! 


ARTISTS MAKE MONEY 


Do you like to draw? Send name, address, aye and occu- 


pation for FREE ART TEST, to find out Your ability, 


BE A PROFESSIONAL 
RADIO SERVICE EXPERT \S 


seem eeemeemsesecencece | 
poruuan 
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BE YOUR OWN BOSS—IN YOUR OWN BUSINESS 


PLASHCS 


FABRICATION AND CASTING! 


Let me send you 


FREE 


the whole exciting story 
of your opportunity 
in PLASTICS 


IM ALSO OF OUR 
BUILD YOUR OWN FuTURE— is 
InYour Own Business-As Your Owntons! “RESIDENT, CLASSES 


LA! 
MAIL COUPON TODAY! § 5%? EUCLID AVENUE, ci 


Rene est 


afin 
Civition 


ay 5 a e PLASTICS TECHS = 
’ * . INC, 
VETERANS: Check Coupon for G.I. Training 


WHICH OF THESE gacecencitey 
INTERESTS Zone MOST? 


© Today, choose the job you want—and prepare for it. Or if you are already 
engaged in the work you like best, start training now for quicker promotion. 
Acquire the knowledge that will help you to get ahead faster, make more money 
and have greater security. 


American School, founded in 1897 as an educational institution not Jor profit, can 
help you to reach your goal 


just as it has helped others 

aie Rewraecreinemme CHECK, CLIP AND MAIL COUPON NO’ 
years. Check the coupon at 
Tight, add your name and ad- 
dress and mail it at once. The 
school will send you details on 
its training plan and outline 
of study prepared by special- 
ists. There is no charge, no 
obligation, so send the coupon 
immediately. 


AMERICAN SCHOOL 


Dept. 446, 


AMERICAN SCHOOL, Dept. G446, Drexel at 58th, Chicago 37, IN. 
ten ovbarion, Please send FREE and postpaid, bulletin tnd detalia 
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BIG MONEY NOW IN 
LIQUID MARBLE 


experi 
2. LIQUID MARBLE. Moke beautiful arti 


LANGUAGE 
ey IS POWER 


Forge cheod, win special 
iprieen pronation, Corer 
‘Global peace time oppor 
through ability to speck 
Tenguage. 


FRENCH 

RUSSIAN 

GERMAN 

7) ITALIAN 
SPANISH 

PORTUGUESE 


oF any of 23 other languages by the 


LINGUAPHONE METHOD 
The World's Most Approved Language Courses 
t's all talk; natural every-day conversation. In your 
‘own home you con learn to speak ony of 29 lan 
guages by the world-famous Linguophone Ear-Eye 


MAKE MONEY CASTING ude 
** FREE FACTS SENT 


Conversational Method. It is amazingly simple and Make, hundreds 
practical. You HEAR voices of native teachers . . . they ‘sent output to NoF estas, Casta, qulck. easy. 
speak to you as often as you want them, never tiring Sous profits, No experince, ‘Very little capl- 


fal eeded. Start in baxement, warage or wo 

op, Complete, simple insiructions. anyone 

Gane toligw. Stare now while, merchants are 
Sereine Tor mer 


PLASTIC ARTS $1 


Expert ACCOUNTANTS Earn 560 or More Per Week 


Why Je the other fellow gat that high paving, permanent pout 

25 jt us wel Ue sours? Learn Agcotstancy at ame in 
Eee tee fe emgenee tmnt ‘eh Adama: Ex 
tenslon School, Dept. P. 5. Ba 317 N. 11th Si, 5 


«+ you REPEAT what they say, or 
11 U before you are aetvally ow 
ing in a foreign language. 
or have the fomily or friends join you 
in a delightful pastime that poys dividends. 

Save time, work and money, learn the Linguaphone 
Way which has helped thousands in the Army, Navy, 
Flying, Signal Corps and other services, os well os 
more than 1 million home-study students. 
FREE—Get the facts about this time and money saving 
way to learn languages—send for the FREE illustrated 
Linguaphone Book. 


LINGUAPHONE INSTITUTE 


47 RCA Building, New York 20, New York 


rer their questions 
you are conver 


LINGUAPHONE INSTITUTE 
AT RCA Bidg., New York 20, N.Y. 


‘Send me the FREE Linguaphone Book. 


pn LANDSCAPE 
bea” GARDENING 


A thorough, interesting constructive home training, covering 


NATIONAL LANDSCAPE INSTITUTE 
(Les Angeles 14, Cal 


MATHEMATICS AND CALCULATIONS FOR HOME STUDY AND REFERENCE 
GOOD NEWS! PRACTICAL MATHEMATICS ILLUSTRATED. How to Co 

figure corctiy. | EVERY MECHANIC can use the nem, correct, easy methe THEO: AUPEL & 0. ¢ 

is, covering a complete review ‘of practical atithmetic—with examples in- i io NM 

luding’ mensuration—plane. and. saiid. geometry-—trigonometry—algebra— MMMM Mail, Audel’s Mathematics on, 7 

faleultis“ELECTHICAL and MECHANICAL SHOP SUMAN ays: ce trial. 120. K. 1 will 

CALCULATIONS practical tests—roterence. tables I Femit, $2, 

and data—how to use the slide rule—700 pages— — 

360 itustrations—poeket size. re Boe SD 
Highly endorsed. Let us mail you copy for free Address . 

trials Price #2, postpaid. | ecupation 


HOME-SIUDY 
BRINGS BIGGER PAY 


Don't be caught napping when Opportunity knocks. 
Prepare for advancement and more money by train- 
{ng now for the job abead. Free 48-Page Books Tell 
‘How. Write for the book on the business field you like 
ie mall us this ad with your name and address in 
the margin. Now. 

GHigher Accountancy 
Drattic Management Business Corres. 
OLaw—Degree of LIB. CSaleamanship 
CGommercial Law (OModera Foremanship 
Dinduseriat Management CExpert Bookkeeping 
Ostenotypy G.P. A. Coaching 


LASALLE EXTENSION UNIVERSITY 
‘A Correspondence Institution 
Dept. 483-R, 417 So. Dearborn St. Chicago S 


“TECHNIQUE of PIANO PLAYING” 


Advanced Piano Course. $1.80, Teaches the chords thorot 
fn'thete 4 


br 
layla 
alaue. jort-eut™ method, Money. refunded if returned 
in'10 days, Sample Lesson, including “Who Can 

Good Pianist?” 400. 

WM. A. OTTO, 


(DBusiness Management 


4215 Park Ave. Union City, Mu Je 


learn Piano Tuning 


$5000 a year easy. G.I. Course six months includes every 

nd Repair. Licensed as a Private Trade 

School by State Department for Vocational Education. 

Don't wait. Come NOW! Extensive facilities, Expert 

aching Staff. Individual Instruction. ‘Earn while you 
learn, "Write or wire, Prospectus free. 


Harmony School of Piano Tuning, Box 582, Harrisburg, Pa. 


Learn REFRIGERATION 
and AIR-CONDITIONING 


ARE YOU HANDY WITH TOOLS? 


Exceptional opportunity for men of all ages up 
to 60. The demand for repair and service me- 
chanics in both REFRIGERATION and AIR- 
CONDITIONING is acute and will continue. 
You can easily and quickly— 


Learn to a Service Mechanic 
at Home or in Our Shops 
Our practical, thorough course is easy to grasp and 
can be studied at home in your spare hours. No previous 
experience is needed. A common school education is 
enough. Learn how to start your own business with 
$50.00 worth of tools in or basement. Open 
own shop or take a well paid job in this active fel 
Write for free booklet 


stant | today. ‘No obly 
YOUR OWN | Wwhatcver, “ssn 
REPAIR SHOP |” wait couron rooay 


Send for FREE BOOKLET! 
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speci 
Ta ships, buses, trucks, railroads, tractors, factories and 
realy eveey Todussey’ ew tnctallaions "are Being. set 
exch new invallation means the cresdon 


‘virtually’ 
ep day = 


Under the Hemphill System of Home Training you can 
‘easily mascer the fundamentals of Diesel operation, repair, 
Service and maintenance without giving up your present 
Eighteen years. of practical ceachi 
‘experience have gone into the devel- 


‘work or income. 


rofusely illustraced and 
le, everyday language, 
Show you how. to operate; fepa 


service, and maintain popular types 
of Diesel engines, and specic!_em- 
hasis is given to fuel systems, 


estallarion 'of auxiliary equipment 
servicing of accessories and other details. ‘The Hemphill 
System of Home Training has been compietely revised to 
take advantage of all the new wartime developments, 
‘VETERANS — SERVICE MEN 


in obtain Hemphill Diesel 
the G. L Bill of Rights. 


new book: 


the coupon today for free 


; = HEMPHILL DIESEL SCHOOLS 


SEAL New York « Chicago « Memphis «Los Angeles 


HEMPHILL DIESEL AND AUTOMOTIVE SCHOOLS 
£.0, Box W, Eogle Reck Station, 

Please send free booklet « 
Diesel Home Troining, wi 


ee ee 


‘information obout your 
tion. 


‘City__ one. 
Deters in Service O Givilien 


State___ 
Under 18 
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Unusual Number of 1946 


Examinations expected. 
Prepare NOW for Zz 
Next Examinations 


32-Page Ci 
rvice Book 
E! 


Jt FRANKLIN 
INSTITUTE 


Dept. P82 
7, Rochester 4, N. Y. 
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¢° ons, hours, work, and. Tall  par- 
ticulars telling how’ to quality for 
ey 7 one of these jobs. 
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PHOTOCOPY 
Business! 


a] 
Mini 


StartRight Out Making Money 


en of important 
¥ =e focal firms, lawyers. 


‘discharges, et 


fasy to start... many prospects 
‘nt work. A real money-making oppor 
ime! 


‘AMERICAN PHOTOCO! 
sed N, Chrk St Dept HUGE Cento 

lease send_me your illustrated book and details 
about the APECO Business opportunity. 


NAME 
STREET. 
CITY & STATE 


Inventions Wanted 
Patented or Unpatented 


Inventions cam gow be safely sold withoue patenting 
Elpense. If you have ‘cal, Useful idea for sale. 
ther Unpatented or patented, write tedey! 


Institute of American Inventors 
Dept. 3, 1926 Eye Street, Washington 6, D. C. 


TENTS! 


AND TRADE MARKS j= 
C.A.SNOW ECO. 


Resistered Patent Attorneys Since 1816 H 
Mite fr Free Book and “Certification of 
421 SNOW BUILDING, WASHINGTON 1, D. C. 


WITH GOOD INVENTIONS | 


PATENT YOUR IDEAS 


SEND FOR FREE BOOK ——e 


AMERICA 


TER: 
NEWSPAPER 


1TU" 
SUITE 572-0, ONE PARK AVENUE, 


Amucean Sebel it Potogmb,138 & Mig fre, Dap aba Elegy 6 


EARN 


MASTER MACHINIST 
MECHANICAL DRAFTING 


Get Ready for Big After War Opportunities! 


TWill Train You Act now to ret a better job with more 
fting— the. sie 


‘at Home Until 
You Get a GOOD 
PAYJOBin = ou wil, 
DRAFTING Sesser ie 
NS Enis Dade, Div. 24, Libertyville, I. 


To those who think 


LEARNING MUSIC is hard 


Just strike these notes and you're playing the besinning 
‘of the "Merry Widow" Wales 


frst note of 


you'll find 


Look at the diagram, The 
e musie is 

'D."" Following the dot- 
ted line to the keyboard 
“D" is the 


white key between thetwo. 
Diack keys near the mid- 
die of the keyboard. Now 
read below how you can 
learn to play any instra- 
ment quickly and easily. 


Easy as A-B-C—COST LESS than 7c a day! 2°: re t aad’ Picture” Sariple whieh fully ceninis aie emar 


Rod. So decide which inskrument you want to D 


Perhaps you think learning music Is a tedious grind. It isn’t eg play ane 
Say longer! Long hours of practicing scales and monotonous ‘mall the coupon today. U. S, School of Music, 84 Brunswick 


exercise are over, 
You have no excuse for not getting started toward m 
ood th Fe hod 


jons come to you by 
Complete Instructions 


with ‘any. syst 
teach “music 


‘you need. You learn to 
‘by playing real tunes by 
it you_are told how 
yhing. ‘Then a. pleture 
‘shows you how. Then you do it 
Yourself and hear it. Remem- 
Ber, don’t confuse our method 
Sinise fo 


trick methods. We teach you tO 


[NVENTORS 
Deo Not Delay 


Have you ever been startled by seeing a suc- 
cessful article on the market, and exclaimed 
—Why, I invented THAT 5 years ago—I 
didn’t think it valuable enough to Patent!” 

The Patent Laws were intended for the 
Protection of the Inventor, and the Inventor 
who slumbers on his Rights may wake up to 
find someone else reaping the reward that 
could have been his. 

Write NOW for Information and Record 
of Invention form FREE. RANDOLPH & 
BEAVERS, Registered Patent Attorneys, Co- 
lumbian Bldg., Washington, D. C. 


MAXIMUM TRAINING IN Lapel TIME 


‘CALAERO TECH TRAINING will ad 

‘he rest of your life. 

ING and MASTER AVIATION MECHANICS since 1929, Cal-Aero 

Tech taining is carefully designed for jst one thing TO MAKE 
MORE MONEY FOR YOU. An alumi of over 6000 se: 

‘cessful graduates proves our carer training is unvurpasned. 


> VETERANS proved snier“C.1bitoright 


‘GRAND CENTRAL AIR TERMINAL 


‘GLENDALE 1, CALIFORNIA 


roruur 
4A science 


MOSQUITO TENTS 


wW AR —— 
arg 


SURPLUS 


AND HUNDREDS OF OTHER 


Bre iere fe 


McCLELLAN e r] 
ARMY SADDLES eS, 


Mecietan SATCHEL POUCH 


BIG ILLUSTRATED CATALOGTRE FREE 


cone STARK’S 509 50. tote St 
$1.00 cHicaco 5, ILL 


Classified Ads only 50¢ per word 
mum ad 10 words. 
fice by April 151 


To be included in 


r insertion, payable in advance. 


Mini- 
May issue copy should be in our 


May issue on sale May Ist. 


- POPULAR SCIENCE MONTHLY—351 FOURTH AVE.—NEW YORK CITY 10 


luor and drug cases. 60, years. 
Write for tree booklet. P. 
Keeley Institute, Dwight, Til, 


aretha ett ta 
Hynck: NY" ze 


aorta, 


io 
neo 


SeERvOUST Baguiat “Penge Ree 
fouruging Information. John Englund, 

Ironwood. Sitehigan. 

EXPERIMENTERS Where to Diy, cvery- 


ni ad any hg for 
ie eda Balad itera 
HAP Ate, fn . 
{Pour leis service charge $1.00. Siar 
eed Hobby ‘Service, WN Summit Se 
Linden, o's 


INTELLIGENCE Test, correction, analyals, 
omplete 8,00, uilieriond Preparatory 
pee Ht, Hoag Seen J Oe, 


emi ber “hb or pa 
Bea. 
uicrannane! eaters 

Pa ge koe acd 


pote See, See ‘Words. 40 Newspapers $380, 
SEMn Free, Agverings Boreas Ae 
ae 


TNGREASE spies ith, cartaone by Janes 
DD Alltegro, $09 Kent Av ey, 


z AGENTS WANTED 


sae wonders kwla eal Carualoe of 


its '8!11 Oniy firm giving free souvenir 
Ehest ana’ Card ‘Case Don't mas out! | 
Hurry “hae ‘postal! Crafteards, "Box 


(0), Pittsburgh 30, Pa, 


JUST Out! History of World War 11. Huge 
Wolume, Populat rice, Authentic text, 
ig Posteeraphas Rie rods, version 


EF Tost Seeetatag ne aad otal 
dn Everyday (Greeting Cards” Gorgeous 
as ena? sexi ever bear fered. 
Ger orders fast. Up to 100% profit. Other 
fast-selling Box’ aasortments, 
ite aa Pu 


ee eee eee 
ial Sent 


‘mobiles. 
(Boston (18), Maas. 


Wi 
avors, lotions. 
abels: botties furianed- Qualico 


pporiunity Magazine. 


Wipaleaman't: Guide. 


wane sea ee | ee 
Line te 
ck beat ae 


‘Schoo! Screen 
So, Spaulding, Los An 


INCH Display. Advertiseme 
ines, Year #24. Wood: 
Adiantie ity. N. J. 


3 WORDS in 64, Weekley 94.90. J. Dar= 
‘nell, 730 Hays, Jackson. Tenn, 


WANT to,se? Buy? Swap Need agen 


rican Freeman, \Box goo Girard, 
inree months tial 


INCH Duplay, Aaverisemgn! 


ee Ava eT 
atin 
aaa oe 


27 BASIC Advertising 
(fe Mall Trade, 33 cents (Re- 
gungabley. Direct Sat! Setviee, Homewood 


START Your Own Business on our capital. 
“Always your own boss. Hundreds averaas 
‘00 ani sales year ater 

reauipment on 

es Belling. ex: 
rt, Wonderful 
resin 
industry, 


Sarin Moran Sets 
aca Sy" beta ts 
Waele el pt tase ee 


Retalis free 
Willouhis 


iy like iid, 
ber bills: 


‘MAKE up 10 $25 w day gelling 
specialties free, 

scle, Bos 6, enmid 8. 

Sik samepiats Nowse-oun 
signs, “al, New} 


rar 
Send s@'000 Money back. Guat 


aa ‘ohaamer ne 


guie, Digeibuarg Wanted, 
Sustries, Ps3145, Euclid 11, 


‘BEAUTIFUL 
‘Honor Berol 


Tm Bisiness, Geli Debane 
dies, “to0's woot -interlining: 


ising Tips on selling by mail 
Goniaine Valtable igormati 


d 30 sarap for comple sts 

fon comet sete 

ups Biginesy ‘ane Foundation, P.O. Box 
at New York io, NY 


I 


Sox aie Times See 


ire 4S 


SELL “Petite Picture Note.” Something 

really aifierent iy greeting cards. Sample 
free Dundar Cards, New Brunswick 2, 
NSS. 


SELL Greeting Cards. Easy Money shows 

sejgeot Alt Occasion, Birthday. Re- 
ig ter Box aseortments, 
Wrappings.” "Stationers. Correspondencs 
Notes. Special Olfers, Pxperience unnecese 
ary. Quick service, Request $100 Evers- 
Say ‘assortment on approval, Hedenkamp. 
Agi Brocawey. Dept "PSA. New Fork 15, 


FASCINATING year “round income build- 


for. S100 ‘ench-~cost you Soe up. Extra 
Bonus, “Rxperience. unnecessary. Request 
‘$100 Alt Oceasion box on approv= 
‘Correspondence Notes sain 
‘Offer, Bluebird Studios, Dept, 1-F: 
‘Pitchburg, Mass 
WE pay you $25 for selling fifty $1.00 as- 
sovtmedts. Biritday. All Oecarion cards, 
‘Tremendous demand,” Seit for $1.00—your 
profi Soci couty nothing to tsp” Write 
{oP samplén’cheestal Cardco., 118, White 


EASY Profitable Sales, Consumer. Betatier. 
Thexpensive Fire Exisuuleher. FicROut, 
Box 1184, Paterson. Nd 


¥_ANTIQUES, RELICS, INDIAN 
‘Goons 


ELECTRIC ironing Cords with indicator 
poli lron-Go-Eaee Co.. Mit. Washington 


SWORDS, copiers, 
‘ijaserated cataion, 
se013 Lexington Ave. 


rs, Bistols, afmor: 
TRoberi "Abels, 


WHtoLes 
‘b, esi, siivertex and 

for prices anid informatie 

Sipe. Bev tsa Page St 


Punt 8 


440 ANTIQUE Firearms;—5.000 Bargains: 

‘Colns, Indian Relics, Minerals, Swords 
Filntlocks, ‘Fossils, Cartridges, Rifles, An 
fiques, Carbines. Catalog ‘No, 10, Photo 
graphs 25c, Heike, Wenona, fil. 


29 MONEY Making Ideas, Plans, Rave 
Fovulas, Schemes. Folio Pree. Formico 

ca. Bow St2, Dayton, Om 
BUY unpainted plagues. statuary. ele, Dee 
rate’ sell locally. “Good ‘prosia mail 


JUST Out:—Np 10 catalog. Thousand Bas 
‘0, Heike, Wenoni 


TPINE pertect Ancient er 
ad, DErdect ny bird “arrowheads $1.00, 


3 Lear's, Box $09, Gaivesion, 
Tut. free. Samples o 

rushes, paints, instruction “books  avall- 

‘ble, Ploneer Art Prod D ASTROLOGY. 


iar teer oe oe 
ar ir oa a 
wil, SePeel ein 


SELL Greeting Cards. 
fares, Books, Noveltiee 


$2 FIRE Extinguisher Selle wholesale or 
aft Fite Biller, Zone 1. Breaccee, 


BLACKLITE Experimental Kite—Pive Ool- 
ote Pldoreecent Lacauer and Uikea Violet 
fal tor Bive doliars. Keese Eneinee 
fie Be. 13h4 Santa Monies Blvd, oly~ 
‘Muod 18, Call 


UID Year Rong Tifetime Busines: sei 


‘ee 

Breellent posits, Great ‘coopers 

Hon. Become territary cisielbutor. Investi= 
Supply Co,» Ave. 13, Prederieks: 


ats: Ete 
to "choose. Past money 


i Dusiness. Write Today. 
tre. Honk past Speciatis, 


rade, Marks, iy 
Fubson with a katurated 
na bilt-up belent with 


Stout, ‘sel 


Stent ‘and plated silverware, Tt also alle 
ey onto brass, copper bron, in, 
fgermastn 


fs  wldespread tia ntensive 


now bela worked. Easily 
chante in dozen oly and up 


‘sold to mers 


p'whieh furnisher tree 
printed: advertisi 
founter display 
Sotthes 


‘card TOF eae 


‘Any 
Dlnce enn get Nusilver 


For USA 
bath, wholesale eer 


Tanyas 100 

® geatly sensational 

oduct. Stetetty 

prose for Baclne Pinces ofall winds with 
is of, tableware’ to. be de-tarnished and 

cleaved 

‘are. makin 

‘istsibutors 


roruaR 
46 science 


wes distributors are Wanted for areas | 


tein “Pree. Hla, 22 Rerth Wells, Chi 
QUICK Hones! Distributors “sell 
fer Longe 


Bt 
sor Goligay. L-ibi4 Long, Columbus, OMo, 
10 AUTHORS SERVICE 


8 
if 
fi 


a 


SELL “The Devils Po ie, 
‘Big Prodty. toe bring ‘e= 
‘Sos E, 


falls: GO. Ouare, 
nto 


fatale 


Mais, 303" Fourth 


Sell Casetaates superb 
ta. Write Craft: 


DEALERS and fellas an Tr 
us convertion tapers. Larte 


CONVERSION gas burners OT and ead 
Carnacee ‘Dealers Wanted, OA tote 
ut Co. Lincoln §, ee 
“AMERICAN POLICE 
a arse" 


7 


DEADLY [Jude-Dieeest Pighing Tea 
raigue. Sites. Wrestitn 
Police tactics. Complete course (186 hate: 


be omni 


DEPEAT ¢ boxer Sect) 

Complete instructions 
guutn liek Union Ave 
| Canada, 


‘ARCH SUPPORTS 
‘BIG Profs Manufacture qustom arch nape 
routs, ta OT 

iz ‘AUTOMOBILES 


ur a under lee for maldaet 

far bacgaunn. Midget, Motors ‘Directory, 
aiiens, Obie. 

BUILD midget racer irom cavtoil partal 

Plane, “apeciscations, veonstriction ia 

formation 6.0 “Motor Supply, Box 108k- 


FREE bit Photor race cara with drivers 
diana Park, N. J. 


Enver 2071 Algonquin, Towed, Oma 
BuELD Hacer f of partal 
VIED Midaes rom casio paral 
gion. Motor Supply, Box iees-C8, 


‘eauipment. 
Motoreratt, 1412-08 Great Wort a 
Me: mi reat a Bd 
INTERESTING, Paueational. uy 

n trated 


neon fore 
aptiemebliey. a, Solver, 2120 W 
Pico, Los Angeles 6. Calif 2 aw 
(OTOGRAPHS, World's Finest Automa- 
patie East ie, Bow 1628, Stinnenpoi, 
HENRY Ford ip Life, Hig Work, ig 
‘Gente, Wonderful nei Pore 


CUSTOMIZE sour, automobile, Bustrated 
Ygdan ine:rtetlons ane 
File mets 


WW Rend! Flovd Cismer's Historical 
Sor Suraphook Nussber Tier: eniges 


age 


overage, ‘save money.” prevent” accident 
1.00, Biireau of Svsiematie Matntenanee, 
x 386, Ha Claire, Wis, 


SENTINEL Stcam ‘Truck, Stanley Steam— 
tg, “Clreulary, 
“20° 08th. St nd, Call 


‘AUTO SUPPLIES 
‘& EQUIPMENT 


HAVING Gar Trouble? New, Oied, eanran- 
auto, truck are 


uased aeroplanes. engines and equipment 


“Sky-Pilot. FO. aig, Savannah, 
| cesraia. 
= | 7 ‘Propulsion, Know jet propulsion: 
Build your own units ior model air= 
planes. Gee complete data, Grawines, de- 


Sign charts ony ‘Soc. Techuiteal Press, Box 
S61, Salem, Mass 


Fated A= 


Aerotech. Dept 


OUTBOARD Motors Serviced. Parts, new, 
used, Racing and service all makes, Man: 

tell's i311 Morris, Saginaw, 

ATTENTION Sportsmen! Have fim Kaya- 
‘Complete Kits. Easily. constructed, 

Literature. Play-acks, Dedham, Mass. 

20_BODY-BUILDING COURSES 


BARRELS. Dupobelis ‘Exercise ail 
tein Good Barbell 


ie. Pa 


HANDBALANCING quickly learned, Write 
Power, 623 W. Vine. Kalamazoo, ‘Mich. 


= 


BOOKS, 
PERIODICALS, ETC. 


EDUCATIONAL Books sold cheaply orrepeg 
gunranter, abo Bargains Catalog” Pree. 


Feourses Bought). Lee Mountain. 


sean 
‘Siabam 


PolT AIRPLANE Touuaon Ganaipe Tania 
Streamlined 10% feet long. 28° diameter 

105 eal. capacity, constructed of 20 gauge 

tems coated steel. Idea! for making boats, 

Bob sleds, midget autos, ete. Price $17.50 


16 BABY CHICKS 


BABY Chins, Champion Mated. 52 var 
Fleties, “7. Hybrids, licensed, inspected, 

blond ‘teatea. Ranh’ posts) isree eolored 

Book, low prices. ‘Berry's Farm. Route 1, 

Glarinda, Towa 

‘CHICKS for broilers oF layers. Pure breeds, 
Gronsbrecas. © Write, for prices, folder 

Amstutz Hatcheries, Box 300. Orrville, Obt0, 


"01.000, POST-WAR, Jobe -sbroad—South 


Sore Information, ellmatie condi ions. ete. 
Berital iacte for’ your immediate applicn 
tion, #1-00. ‘Return for refund, 


‘CHICKS Save Money Cut Prices, 21 Breeds, 
Bespin Eider, Sevatd 


ro 


TTEMES 
GENERATORS, ETC. 


MAGAZINES (ony dajed)-—foreign. d0- 
Booklets. subicrip= 


Feet: tee ‘York. 


046 SUPER Tanitioniter, $5.50. Paster | QUARTER Brings “Key to Control” of | PREE ie Tie TERR About foams 
saeriny Mileare, EG Big. Co.. 385 |  hattery life, capacity. plus money maki Nain Or Neck, Box S14 Bartimore 
He "Mow Yor 2° ES | ut bbeg"uarena 20%, Ualoes A |. Se 
‘trucks, tractors, motors, raukee nee 


ety 
‘vith wood br coal is Bint 


‘de 


10 AMPERE generale: for “eliing 
‘tra Gexible cube 16,0."fengibe ae 
Qther' bargains, Butler ‘iectsic’ Co, 

Miiwankeo. Chicazo 4 


Gar oniag mage Baek 


Normal withous uiag fer 

partleuitra” Joo Muliner, Due 9108. 2, Be 

Paul. Minn, 

SPARK plug apeclalist, spark plug operat 
shires Tarige trom 900 10.2000 


‘ng tem 
decrees, 


18 _ BLUEPRINTS AND PLANS 


TOY Biveorints with photographe—bulid 
‘Dott Cradie and Bed. Animated Circut 
Windmill “Blectro-marnet Derrick, Pull 
| Sealer Pung detatied. 0c. each §1°00 for 
Hi Prptuction Rogineerine, 408 City Malt 


tive modern plan book 
‘Ad under Heading Miscellaneous, 


Soe, taining 
mae 2 {or complete tee 
Bg avatisple, Curbsretor ‘Service, €00-8 
tebesile fede Bek : 


Starting. bepress, BO 34is os 
25588 fe chal ES 


6 ‘AUTO. TRAILERS 


‘AVIATION 


EDR ee Mee aS 

oo Mee hac ee 
‘mall "New Jasue Just, ‘out, Used 
Ee roed 


New Prins 
guna nel 


faking Subseriptions For All 
‘Aagazines. Agents’ Conidential Catalog 
sting over 2300 periodicals und complete 

ting suppiies Pree. Pines Subseription 
‘Auenet: Flunalng. Ne. 


Goon “0: casaais epaincal 
ooks on ti! aibjecta bought. sold. rented, 
exchanjed, Saltataction guaranteed. Com 
to iaformation, sid Tiaceated 
Sain cataloe Pree! Write—Nelwon Cosy 
Chicano 5: 
ADULT Bocke Sample snd cutaloe 106. 
‘Aistove. 410 Lunenburw. Mass. 
RATIONAL Geographle Magazines. THi8- 
2046, “Any lssue. Periodical Service, Box 
327-8. Swarthmore, Penni 


‘ne, Copy , tree, 
“Box “Seventy-three 


Science naquet,” 
Memphis 1. Tenn. 


RAGING Sloop 30 Peet. Round bottom. 
‘Finis and specications, $9 

s08 8F Warningvon Se, Monthy 

19 BOATS, OVTBOARD 

| MOTORS, ETC. 
FULL sian, cut, co shane boat, % 

Boat iaie. ices 
gE Hoh Bleveland 


Peana 


jargains i own ibe 
“er Baga, Bulg 7 7 


few. ‘Free Catalog, 
abalone Pott, Ne, #2 

ies, ted, rate. Ge brings 
Boosie" Sib “Bo.” Aneengo, Bante 


HITLER'S eleclign plug 2900 (Daniel 8:14) 
folar veaais. Nui Pact signing. Naat 
Bice Bo oeiueas ote preaieed it 
‘Algo war evelen an Noah's 


“PAMPHLETEER  Sonthiy'> — Buying 
wi dalde to Free and inexpensive books 256. 
willlam-Prederick' Press, 313 W. 35th Bt. 
xv 


oats, 
‘motor conversion. plans. 
Eishaplane jiterature. Standard Acrocratt, 
PuWorth, Teka. ns 
HELICOPTER lasirigtons. Rugh name for 

‘Engineering, 


‘ree iterature. "Wayne 
Greenville 2, O83, 


FORD Sarige Conersons Galgiog 106 
Lehioan  Mantfactaring CO. Dept, 


Newark 28. 
10 OR 1S Foldine Karak Plans, $1.00 
Folderalt, 4013-8 Oketo. Chicago 34 


Ser 
| Bosersit 9 la'st fe Se Petersburg, Fi 


GOLDEN Gale and Sen Francisco “Bay 
Bridges construction details from omiclal 


information, “loupaations to" arb 


ia. W. 
Prancieo, Calif 


te 47 


WHOLESALE Dizecto; 


BOOKTINDERS! (Seuce. out-of-print, 


Sisk" poled. 
anN Chiton, Bor 1511p, Bevery ls 


“Millions” — practical 


Ne 
“PIX dt Yourselt'—home repair book How 

‘0x appliances, funiture. piumbing, 
te” abe Daves: NWS’ pletures, $1.49. Pope: 
Tar Science, “Best, 46-c, 353 4th Avenue, 
New York 10, N.Y, 


‘the modern plan Book 
‘Ad under Heading Miscellaneous. 


‘ot spare tines "Daails free, 
Ee Box 33, Setar Bree. 


fT PLANS 10 a malo 
att tialgre tre "Eile Gor OA 
Grand St 


EE are reese 
EE AGES fe 
| gee Rowe 


JOIN” new Technical Book  Club—freei 
‘Membert receive current literate. ud 


‘Trade 
ae 


Painted Nase Gatalo 
‘Special “Trade Sbc. Casse! 
Iiehere, Wertield, Now Jersey. 


Journal 


oe op oe 

ee a 
iat eae Ts 

Ee ae 


for erownsupst Bend EN Pus: 
ohie 6o.078'6."Btraberry i. Pina. 6 


ABUT wooly Cyne aad Beng Tee 
Moudeman, Box 160, Cleveland 6, Oblo. 
e brings 


MOTOR 23e Fleshlight coll operaicg. Barta 
ity. Bite, Best 8 . Boot 8. Bax Tits Beet Bark. 


WORK ar Youll Average FL Hoa 
Ste ae ace Wea 
SSL ESS nina wae aap PS 
YOUR ors tenes saa rey a 
Scencr” Raat Seman al 
Topher a arta ar 
SOR saceuas. pelea 
Area aiatat EMO T 
OLY #139 ren, opine oer ade 
Sek Sadia em SE 
wea ia ied Yee 


EARN Shell jewelry manufacturing, Gom- 
pa 


eration 00. Sater 
781-3, Rochester, N, vie 


situl Stable Watiasie 


Popular 
ned Boows, List 10e. 

Allentown, Pa. 

ie Easy Way" tells you 


Day, 
Tecrets of the 
pesos, Bex ‘Th Bost w 


‘money fame, Se ‘00. 


soars ook, ie Pive—at anh Pip Book 
oe Spring ‘NY, 
BOY" Waciwale Milton “article Cats: 
Directiry. Other Valuable Information. 
10q Latshav, Sunnyside -C, Indianapolis, 


BARGAIN Buyers Guide, 64 Page Guide To 
“The Direct Kore of Suppiss $1.00. Late 
ana Tndlanapotis, Tad. 


om io rie Bropies hag, Seth $1.00, 
Christensen P.O. Box 


"WHOLESALE. Catalog “Dlgctary 1027 
sangueande of arueies stafford, sunny: cS 


Pi 
North Ritter, Indianapoits 1. 
23 BUILD IT YOURSELE 


TIMEPIECE Troubley Pang Ens ad 
| qadiatmetions for, batiding: 

| guecteie' Modern sieputed 

| $ibot etkiok studie,"p!o. Box 8, am= 


“00. Total 


‘nan ‘ feet ‘tt Ae erat 


Teventy ‘dollars. God 


SUID Grrl Bg Machin. Win 
dhe Be, eck Se na 
arn at low cost. Free details. Horne, 206 

ella He 


MOLD-MAEING. ane ae 
Making, usiaeas Literature 
Kemilo, Park Ridge. Tiinois. 


| rundabie, Ase Sales: 90053 


ears old. $1 Detpaid in roguce Not water any 
Pa gerelty Bhop, ai i Solar Wat 0, 
PSE Sing ware Om | HEN a Mae 
7 
Bi nUSINERS OPFORTENTFTES Work trom: heme! Hi etm aes 
‘coLorat Concrete Pottery | Qermac__E-300, Madetra, Ohio, __ 
ite han, Ret "gy ca" duutlt | Gemma prone Mel eer Ria: 
spines Seo femurs cota ies | OPEPATR PGR Ma! Qu aan 
Riou ce" Succ "angeatte Gist | sf a etude, Bul 
jung sie, eae ee | Stara 
Hs pasas, fee So | Pea aa 
08 part ‘Business ee ‘fnirrors, Heres Ee? 
date weet 
a 


i. No, cuted necessary: Write Omaha 


nvelope Service, Dept. 13s, 4721 Califor~ 

Dla, Omaha 3, Nebraska. 

MAKE nameplates, House Numbers, Elec 
wel Stans, ‘= 21, Newport News 4, 


eg eee 
ia Descriptive iterature” Soc" ee 
Gihiom Ave. 

Ghieago 13 fn 


SPEEDY Midget Motor, one inch square, 

operates and moupte ‘gh hati cli 
ARS. siplctions Bie, Fonskoy, 18 Lathe 
ran, Newburgh, N.Y, 


roruar 
AB science 


‘Rot Deauy snatching schemes stg 
300-age ilusteated: Success-Catsiox Freel 
Write=Nelson Co., Depi. 4-01, Es 


MATL Order Business course shows yo | 
how {tenn 


OT , $24.80 using “schemes” 
i 2° sctgutine, “alliance, ato. 


‘Scherer 
‘4ach Year, $1.00; four samples, 30e 
METALLIZE Baby Shoes! Learn this mon 


‘ymaking business {rom nationally recog 
iged consultant. ‘See Kushner Ad Page 


33, Words Make and Sell our own products 
Dose Send déliar bil 


(eal Alda ®, G2 Bor 2247 San Francis, 
GO into Fug and upholstery cleaning and 

ipepoting business. Etta doubie 
profits selling these two protessionally used 


Do-1t-Yourveiti Fame! _ Tudependence! 

Lifetime plan “pulls” money withost 
sehlemes gr capital, Honest. comely Ate 
pall dolla.” Revit 


rporation, Boe it-X Guatemala, 
taPainer e 


BI Maw Order Trade Put —s 
tle is schemes, 
‘radt, Stiaesa ‘Wain: | 


OPERATE proftable idence Club 


Correspon 
‘of 3oar own. Copyrighted Plan and Folio 
$1100" Box’ Sei, Robstown, Texas 


NuW.. Washington 11. D- 6. 


WEAT Makes You Think You Couldn't Sell 
tappuyt 


‘Toronto, 


LEARY Profitable Credit-Colietion A 
‘Business: a 


aE 


“Angeles 3. 

BABY Shoes Preserved. Complete Inrac- 
Hons. Exclusive Rights. M. E- Watson, 

Bellefontaine, Osio. 

START Own business at home Be our 
‘agent your community Tor leading mata= 

aig, Suplies details ee” American Reade 


9. Owyted 


SShaer ties mitered igasGanope 
St, for blero: Het ated 
ie 


‘forma 
Or 


BE a stockholder recetving 15 


gsc lye se 


irwedt™ commissions! Season" 'starcing. | 

Hua raticards, Box S8(AN0), Pita 

pre ib oman ean rete ee | ‘mall, Successful plea, 
ae, in an easily Jeariied thee bustness Dartiesiats for stamp! 

Ge Oo nae |S 

Glalely: Gu" "Cole, Pres. % | uxusvat pean “aac, 3g 

jemograph the answer Rush 2c for 

Paneer aygiiy Jauid Molding Wabber bi 


mores io guast. 81000 gellon. Ws Woskey. 
HES Dimi Pere, site 


ig Mal Order averting and | 


Sreitmate 

selifag. Sart sma rapidly. 

“How booklet toe: Kraft, 3414-86 Wels 

Chieago'??, I 

‘YOUR Bie mall order “apportanity—Ro 
road he rlgnt pow. 


struction 85." J. Becary,, 
Palestine, 


Pe es 


Ey E indooean tm business of your 
and enjoy. Anagela ie 
Ona. cigh ouleed stam brig fa 


ured 
eeatie W: Rk Dreier. 258 leva 
‘MAIL 


+ Beginners! “How To Build 
‘Your Own Mall Order Business’ Noted 


specks” 10600 word “iredtie shows: 

Saplial “Quarter” postpald” saiataction 
unranteed. Misia’ & Siaupin, LaPayetts 
t Indiana. 


{og BRINGS you big oF mal, Calne 
ives, money ideas, eamples. 
guigenvile Fublisners, Gatdetviie 10; 


GUARANTEED ineomel Grd tava moe 


Biers Se Paul tenon” 


as 
e Bept. 5, 


fers. Instructions $1.50, Mowers, Janes 

vile, Wis 

RUBBER Moulds for casting novelties. 
Latex for meking Moulds. Use thoroukn= 

yest. fad approved pregucts, Enatern 


SPECIALTY Manufacturing, the big money 
Dbusiness that ean be operated anywitere, 


Gf Caborataties, Bok 185, “Mattapan 


WORK For rourself. Your own business. 
Operate entirely by. mail~-direet from 


your howe in spare time. Few dollars starts 
You. Literature tree. Albert Wilcox, PS22, 
Nicholis. Georgia. 
MAKE “WonderLinky Jeseiy Rrostabig 
sideline! Free detail, Frat 30 tn 
tnstractions,. ‘refundable). maPisatie 
Works, "12 ikioban Danville 2, 
BUILD Own Business 
cara: abe tg oden lang sae oa 
ton. for ‘Gordon Publishers, Box 
oo Pawtucket. 


LATEX for making exible rubber moulds, 
“Thoroughly. tested, (No shriakage, ‘Come 
pire Fentructons iu ‘cath order tone 

‘Rubber Co., Box 24, Stoneham 86, 


Sg Rhop ee cok woatrng 

booming. ‘earn 

ouee with pletres and i iieteaions 
how to repair 

Sorke igrmatigy ee "nounrgn Clock 

‘Shop. P.O. Box S0a6B.. Houston 12. Texas, 


E others. Add, columns, instantly. 
*NGd taster than adaing machine. Pree 
etal Main teattte, Box 63," Mobi 


Simple Moida and Plaster 
Spisineas oe Boley 

"Bbc. Plasteveratt, 14 

‘Fase Grd'st. Clevelund 3, Obie. 

PERSONAL publicity will belp you ip Sour 
‘business of profession, Write for details, 

Joh Be'Martin, 1101 West State, Ja 

Sie, Ti. 

‘QUICK Money! “Repaiting Gat Batteries 


‘At home, Rasy too, Write, Batteryman, 
sol bouth Avent, Grand duction 4, Coo 


WE start you tn, business at home, Spare. 

{inte veafming $10.83, weekly sili iy 
gail, Stamp appreciated but noi necessary. 
Breet the vice, Box 2771-0, Denver, 
START Malling Service Business, Quarter 

‘(refundable) ‘rings Success Booklet and 
RE Beli of ogper making epportnsie, Ad 


aR "para ‘Reigns Sheet A 


‘tees B. Repo. 800 ‘Thornton Ave. 
suaron, Pa 
HANDY Men ay bore, erg 


on. Wee Stale 


a 
Cloulars free. Slat service, Wapakoneta, 
io. 


INCORPORATE ip Delaware Many od- 
vantages. Pree details. Corboration Fis- 
cal Company, Tne Delaware Trust Bude 
fae, Witmingion, Delaware. 
iN Independence, financial security! 
Cid ows proftabie business at howe: 
folk spare ie! Tooth. "ualcorder. Reet 
sickly. easlty” Write posteara today, now! 
feat Suiee & Service, AMonogal 1. W. 


rin 
‘Ohio’ St. Sedails 

START, Health business by mall smal 
Wettmients Burke, 045, Rabion, Van> | fn 


Dynamic, technug 
Rests, Uneleyabig, Bi earn 
Health Conditioning Cia 


atic. BO1zs-C, Sta. Sy Los Angeles. 


Sacra Pet ew Drugigts Method. 


Fa | 


sone ipholstery cleaning and 

‘mothproofing. business. Extra. Gouble 
profits selling these two professionally used 
Products. to ‘stores and" homes. Russell= 
Boanston Go, Ciarktield, Minn. 


te 49 


HEY School Seniors! Want Spending 
‘Money? ‘Then Fush postal for simple Ine 

structions. | Crafteards, Box” 233" (AD). 

Pittsburgh 30. Pa 

BE your own boss. Own a Lewis Canteen, 
‘Camplete og Plans, Successfully operated 

giegmers. Werte Lewis, E. 1220 Pacito, 


stor Toki Nori Dav gine the Soro 

hisity. Send ie: for our 36 page 
‘of Bargains. Ames. Mail Service, 
Russel st Brereit #9, Maze 


bps 59 foeag Aw RE 
223 Rea Aes 

Hien Ries acpi a 

TIPS. ti 


‘s"Indispensabie. Detalls, Pree. 
Hoang, 2ugtsat Avene, San Prencice 


MAKE Money’i 


‘By Mail at home addressing 
Details free. Gordon, 


ig The Searce 
a". Becurey, 


ie 
Samy y nal ep 1g gy St 
SEE Aa ee 


5000, ‘Dallas, Texas, 


‘BE ‘Your Own Boss—Triple your invest~ 
ment, Quick sellers. Write for. particu 
Ing ia Bagouzineed, Nieco1ow Products 


Home 
bon Service, Rea, Lis 


| 


LIQUID Rubber. for making exible molds, 
TRerature a sample free Chaney, 1130 2. 
St. Jacksonvilie 6. Fi. 


UNPAINTED Wall Plagues. 21:6 uo, Thue 
trated ist free, Oman, 61] Broadway, 
st/Paul 1 Minn. 


PROFITABLE Business: Byeryihing. nee- 
fesary {9 start; plus 2 ane 
tgsetively ‘bound,’ Large "volumes "World 
War Ir History.” ‘and “Eisenhower Man 
sand Soldier. all for $10. Complete ousiness 
Material and iusirated book only. $2.00, 
Paccell bfarket, 270i So, Stain, EIGhArE, 


PHILTRADECOMM, 1519-20 Sande, Ma- 
‘ila, PL desires distributorship of any 
products made in US. Canada, Metica. 


FINKLE. knows maliorder advertising 
Nationally known writer guarantees pow 
gfisl letter, iterature. gelling campalens: 
Bigs positive results! Posteards ignored. 
Pinkie"Aavectising, "i201", South Ogden, 
Eos Angeles 33. 
FRaaeDts pais Tang Bae 
Dealers. information 3c. Generalprins 
Bast Orange, NJ. 


SPARE Time Mail Business Earned $1400 
‘Monthly. Coprrighted Instructions, $1.00, 
will Boyd: 331 Fourth, Pittsburgh 22, Pa, 


COMBINE Business with Pleasure, Polio; 
‘From Coast to Coast-on $100, Bend 250. 

Box 14. Fe, Wah, Canada 

SERVICE Men—for branch manay 
‘Amidon Engineering Cou. Elyria, 

BE Yous Own Bow Invest $17.0 for tool 
‘and make up to $190.00 weexiy 

{Hf for ed cae denier rte ea rate 
Groover Cou. New Hudson, 


is __ Bourne aeavioe 


Toot pirwood 
ig, roodare Compan 


{5,000 YEARLY Posible selina Booka by 
inant Buarbuaes proves, Riche 
Publishers, Box #91, Vine Biull 3. Ark. 
MAKE, naiepiaies iouse:Sumbers. Rice 
frie alga Box Son Sats Neupoee News 


“ONE Dollar An Hour! if you live in & 
‘inal town, in large town, or any town 
atlall. write us.” We want 


START profitable business, package, dis- 


tribe amating cleanest your Bante. 


‘Sainpie -25e." Linnell Go.: 


Details 
Box 120-B" cyeveland 6, Ohio 


Magic Welder 
‘New York City. 
FORGE Ahead in the Mail-Order ing 
ith. your own. busines, 


tosation? “Small "capiial plus int winitatve, 
Harta Qjou toward) sacceas. © Particulate 


fite-~Tait-Dougiag Depts S12-A 
S88. rlarper, Chicago 18. ti. 


MAKE Big Money. Exceptional a 
‘en, teal Aloney Makers. tie: 
Bn” Timer, "85-0" Ehinnes, Detrelt 


if that should be in every 
inereased production per 


‘of nes territories. Cluatacn- 
Retailer, 
ith 8c, 


Btu! faveatinent 81.33 
Oats Schuller, 1123 N 


‘LIQUID Marbie—make in 
‘Soundproot Plastic 
pole cant novelties. 


je: bine Products. 88-it Brsed 

paton 10. Base 

RUBBER Liquid Laster “The Real Thing 
Makes molds overnight. Sample quart 

with directions $2.98, walion. 89,80. Plastic 

Material Suppis. I4i6-Na Pletaher, Cle 


PLASTIO-tntermix, makes ordinary cast 
100" botnas 91.53 postpaid. Plastic tater 
tt atte Mater 
pis. 14is-N, Pletcher, Chicago. 
HOMEWORKERS —_aivention. Vegrans: 
Gastwood plastic gifts, novelties Mate- 


it 
rials, instrucUons furnished, Sampie quart 
win’ mold 

Broa 
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galing Bla oo 
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START, coin machine route. 


Buchines. Immediate ‘delivers. Prices 
{$27.50 to $235.00. Write for clreular, Weod | Bs 
Distributing Co.. Depe. P40, 68. Redsie 

Ave., Chicago 13. ik 

BUSINESS | Plans, Tiataied. Proven 


‘mone)-makers for operators 
ieee eas fr preee, Wak ‘wk ‘eGo 


Buy new | 


“Dac seit hiatruction, educational 
Rooks on all sects bo 


SACRAMENTO, Califomia Bi oF 
assignments eliiiently handled. 
able, experienced. Von, 1510 Tenia 

Goiatends 35,00 


ee Priceions Information, Write 
1 da 


‘Michigan 


MAIL forwa ane RahERSTETE We, Postcards matled toa, 

Personal “and buisness tation 
ge *Couis! souvenirs. 25e, Soe. Beautitah 
Ehotobonk. "300. Bultcoror “Folder te. 
Mail Service ox us. St. Lonte 
NEW YORK CITY at Four doorstpl Ga 

able. experienced Confidential repre: 
Setone’™ Write “your, fearon ment toe 
Buliezres. Soa, nh Bt, Mew York 


CAMERAS, 
PHOTO SUPPLIES 


BARS Says War tine proves Base i 

Ship. Amarine ‘selection of ‘ti 
‘gain Contax lex 
‘Sore ew and ued a avalabi Waite 


aed 
ata a 2 
ct Lt & oman 
eo oe yeaa 
Bette Bi 
Taye Fors coe Tao a Wy 
sae Hate aed 
tet 


year of gee 
ee c dealing. She 
Se oe, we 

is We Maison “St. Chileno, ile 
PHOLOGRAPHY for pleasure, of profit. 
‘ain. 


‘Learn at nome. Practical basie 
Long established school, Write for booklet, 
gaaieae School, gf Photorranns, 
Michigan. Dept. 1742, Chi 


ins 


Yetunded tf unsate 
| Senko, 3e'Pich Avenue, Now York" 


Fea ee ee as ari aie 
‘Prank Smith. Midland Park, N, 


Harding Brive, | 


FIRMS oA Outdoor $2.30, We rs 
per 100", Free Developing. ABC 
pile, BPI, Boilerard Stations NY.C 


saggres Renis, 
a ey cats 


st oe, gaion s1.10. Graphic Beonomy 
Brvelper I Chicags 2, 
‘NEW Candia (Type) Cameras, 

Teen Pictures Gots, Wouppeid Rravat, 


1381. 20S, Brooklyn. NY. 


CALS, ounce quantities, apparatus, 
aslog. Se. "'Piciather's Laboratories, 


| Everett 49, Mass 


CHEMAGIC Set: se 36 Magical Stunts, 
‘Chemiab Products, Box 306: Harvey. HL 
FREE. New Chemical Catalog. Aithor 


ognet. ©2. 31 Eetineton vel, Devt, 


Profit, Free Bookiet shows amazing prot 
{rom small investment. "Willow Br0ok 


Farm, Ri6C, Sellersville, Penna, 


INTERESTED im Photography as 
Spud stamp, Frank Se Riv atiaiand Park, 


SEMH-Technical Chemistry 
Titeratare Bree, Cankion, 310 Westsnase> 
land. Lansing 18, Mich. 


i — are 
MEN—Women—"Eve 


SIGN PAINTING, 


gear should Brave, “ie 
tion: Simply adaress, 
oh 


‘CHEMICAL Fxperimentere, Supply, Gata 
‘Se, Colonial Chemical Compan’. 
Brotkon 29° Race 
MAKE own Plastics. Chemicals supplied 
ructions. Union Plastics "Co. 
‘Bound 


New Jerse’: 

AMATEURS ty our chemicals apparatus 

eee sa Biome. gaualgg Se" Remic 
‘Wheeler, New York 80. 


‘COIN COLLECTING 


TWENTY, Diflermt selected coins $1.00 
‘Oddehon, Box 484, St. Lous, Mo. 


fie Comilete, charts, 
a ar ae BAB 


10 INDIAN Head cents, diferent dates also 
cmeie lt. abe. Sehulia, 105344 Richwood, 


Terara_aavee ae 
‘eftery, 2214 Wolcott, Plt, 
[ARDAATED Cartooning. a 2 
‘Out, Write far free Hon, Gartoon= 
{mater Co,.0029 Tilinols Ave., N.W., Wash 
ington 11.'b. €. | 
CARTOONISTS Magazine, 
Markets! 25¢ Colo. Hartman, 
Lancotn, Nebs 
CRACKERJAGK Cartoonint will sketch 
‘our picture, $1.00, Send Photo, 
102. Rone, 111-44 262 “Ave. Porest 


mm 


Talks. Cauin Producing Program 
OTN Hihattated Calon iors Curtoon 
‘Balaa, Oshkosh, Wisconat 
CHEMICALS, 
AND APPARATUS 


WiNcetl vers Ohicags, Estabiuaed 1008, 


Baked" itany Send ie for entalog, JohnH | 
Wit, 124) we dard st, Devt. ia, Rew 


oaths tint eka ie oases 
SSE Races tam as 


‘Ave. Rochester 


500, Experiment 
Ging. be. Reading Scientific OD, Read- 
‘CHEMICALS. ig, Books. 

Mat uOders Tee Walumark Eechaeal 


supply Co., Jamestown. New York. 


‘CHEMISTS—Chemieal questions answered. 
Formulas, Analyses, Minerals.” Platos. 
26° Erwin Place, ‘New ‘Britain, Conn. 


$8, Columba, Of 
WORLD Coins, Large, 1 


pear 


itemized. 
is: oe, tare? Bisnols, 

Pittsburgh 4. 

(RYUKYO) Allied invasion bills, 3—S0c. 
SoeeHay Japanese Bile, #81, MO. Ta 
lapel 


i, HSC Basie Giana Salta 


‘TWENTY different Indian head cente $1,00, 
Tycelats 2e-'E Watton, T Water, Bester 


TLL par 8 em for ase Bes | 


ennles!_. tndlanheads Dimes 
$11000-06, Catalogue ite. Federal Coln Ex- 
fhange, fumbus. Obie. 


LTING ENGINEERS 


tog and_ Special 
or Matitectarers and 


"avenue, Loe Angeles 35 Gal 


‘Sonsuiting Encineer, 
Hea ‘Red Bank, New Jersey. 


wile: RE, Lovejoy 412 Yums’6e, 85 
Washington 20,-D.C. 
2 DETECTIVES 


A Aa Wee ‘ah, 


cE Sane eae OBS 


RAISE Diamond Seal Rabbits. We pay $2 
to 85g each Literature l0e with Huten 
‘ela, 


RAISE Guinea Pigs, Make money at home. 
‘Big demand, Booklet free. Taylors Cavs 

Farm. Hapeviite. Ow. 

ST, BERNARD Pure: Champi 
Beatties, Prankiin Youse. 

head Lorie Tsland. "New. Yor. 

STANDARD Rabbit Journal, Milton, Pa 

‘f years $1.00. Sample aime: 

Fo BREEDS Pigeons, Bantams, Pies, 
Moataiogue 10 


Tiger ae a, ieee ae 
aa ‘and Cavies. 


ion 
3) Rive 


‘RAISE Birds For Us, Canaries, Love Birds, 
Finches and otra. tpteresinn, rant 


ie Kings 
ids) bao Fi, Miss View 
atts, fiver Road, Frankil i 
RAISE Rabbits Commercia} 

age, rabbit thagaeine. Good profits 10e 
copys #100 year ICRI, Bex 667, Salem, 


JUMBO, 


nes, Cedar Lav 
‘ber, Vol Fs, Berryville, ATK. 


cn DRAFTING 
MEGHANICAL Drafting, Clarence, Rreid= 
ler. 17 Spring St, Lock Maven, Pa, 
Te DHAPTING INSTRUMENTS — 
yee catalog. 
ja North Wel 


ashi 
DRAWING 
& ART SUPPLIES _ 


PERSPEC sheets simpilfy drawing 
‘Send dollar, Merman 


sed 
OSes oe i eabjocts bought sords 
fed. Satisfaction uaranteed. 
pie formation “and idi-powe liuatruted 
Gargain gataton Free! WriteWelson Go. 


BE A Detecting Send for Brice 


Fheatre Bide, Omane, Ne 


THERE 16 big money in collecting delin- 

uent accounts for business firins and 
goctere, Write us for tree detatls. Cole 4 
‘esoctates, Syracuse, N.Y. 


tee 


USED Correspondence Courses. Fducation- 


IC Pench: 


Writes—Engraves, all 


at and cfeehaical Books Bought: Sold, 

Rented. Catalog Free. educational BX 

‘Sante, Henaeas. ais.__—_______ | EUEOTRIG, Pencil. Writes Enaravce ai 

WHO cap necome 4 rood planisiy 105, W, | _ Metts. 41.00 Posipald Peierson 515. 
(Otto, 4213 Park Ave Union City. 2ard Ave. Minneapolis 11 


Gees eee ke i 
‘demand, “We train sou ip sour soare 
tumer in ‘Your own home. You can practice 
hile ceo ‘Write (or free. catalogue. 
Treat echnical Yasttutes Box 975-5. 

Aus 


Gab Rome Bundy. oa-eatration wae 

Terial. and, correspondence courses: Re- | 
frlgerstion. Plastics: Mechanleal, Business, 
Technical, etc. All subjects sold. rented. 
Larwe ‘eaialos, free. Harris Bubiteations 
Harrls Bldg. Mahopac 4. N.Y. 


BOOKKEEPING  Course—si.00. Spradlin 
Bales, 2904 N, L. Fort Smith. Arkansas 
FYPEWRITER Repairmen urgently needed. 


eee Maan nae 
fu 


WERFUL Mental Telepathy. Practical 
Povee Merature: lain 818 Bestar Nast 
lies, Tenn, 

IKSMITH Course. Lock picking, 
LOSE S35*Grepsid. htet's ey 
shop, Gioudian. 


Learns 
‘cen 

funil 

Borvice Advertisement Under Business Op 


ELECTRIC Fans? Make your ovo. 16 in 
‘correctly balanced Aluminum Fait Blade 
ts\im, Bore, ideal on any size motor 1/@-1/3 
hip. $3.50 i8 tn. all welded guard adjusted 


Fas $8.05, 207 


depen, Seantigtte Bhectric 
Fics senrocte =, 
‘Betiefaction guaranteed, 


ae 3 od 
Box #45: Milwatkee, Win 
ELECTRIC Tet Pune, tats els, Fine 
isestern, ions, ; 
sop necessity: noboniite ectight Bend $14 
for'practical snd tractive beard complete 
ordi for blue print aweg Brodicta Ca 
Siatieatt Sa" seookin 3S 
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“BUILD your own Reflecting Tel 
Compe. bias "ith gach at. Senet 
yey etifiog: isfoor Products; Katonah, 


TELESCOPES 18 inch, 2-section 6 power, 
precision ground and polished lenses, In= 
ividaaily packed $130. 38-inch, S-section 
HT power. iecison ‘round ‘ang, poled 
lenes including carrying ease $2.50 post 
Bela Criterion’ Go., ‘Box 136,” Hartford, 


oes IOMICAL telescopes, sicroscones, 


Cameraa,  Hinocuiars,. Suoks: Bougst, 
sles tepid ‘Ele le: Sesiy nat: 
Racmoussep and Reece, 41 


“Rustesdane Ne 


11 Power, $3.00. Candid 
cardone’s, 1324 shetield, 


SEER AT Rene 
ERS, eo 
niatuneseye ome 


Ghaaewater, Texas. 
(ES, MOTORS, ETO, 


a__EN 


with sup Facts, taures, 
anu Si pee Ra eis 
oon bay i210, enleago. 


YOU Gan Master Mathematics. O-Univer- 
YOu Sehoot of Mathematicy-O 23 Walter 
story bldg. Los Angeles, Cali 
ASTROLOGY, Learn fore 
vente, My ome study method. “Anna 
in. Ho1 ast Phila. St York, Pe 
egrets Revealed 
terapy. a 
fervour 
32° Pos 


ST 
‘Acrobat, Pree Health , Information 
whiter Riiom, Sisas ‘North $200 St. 
Yaukec, Wiséonsin. 
‘A Government Jobi Commence 
3128-4200 ‘month, Men-Women.” Pre 
now at home, for 1948 examinations, 


Dept. “FE, 


Other bargains, Butler Electric Company, 
oad aatiwaukec. cis 

oe FARMS, 
OTHER KEAL ESTATE. 


Wagon, 
mati, ae, Greece 
Seo 


OAR Taree Lazge Hist free, B Prank, 
‘Mountain View. 
WISCONSIN Minnesota Water troptanes. 

$8 Bown. 3 month. ottca, 3909 6 
Hope. Los Angeles 7. Cait 


son “Crime Solving Course” 
‘tt home tor wel 
Write Chester A 


teclive 
Steen, "Mis 


MATHEMATICS. Key,To Success, Learn br 
Study Methods. For. trades 
‘Also reviews, State Eds | 


HOMESITES— $430, Coutenignt payment 


* Bichard, Of,” e300 
3, Gat 


oe oa 


st Oat 


Big 132+ i300 
laine to Plorida and west 10 


25 states 


reat. Realty, 
BS-zb Sth aves Aee York 10,305 Sg. 
Bearbory *8t, Chk 
Sorin Los Hngsien 

BROKEN Burned out Eiecirical Heating | OZARK 


‘Use new 


clement 
ast 


agency. Moustaln Wiew, hea." "7 
‘SIX Room, House, $2600.00 Compicie, 
Ready for You to Move tn, See 2a 08 


Strong Mfg. Box 661-¥- 


FREE Catalog of welders, welding supp! 
generators. fencers, 


fuems. "Write LeJay' Go.s 
Minn. ” 


Gompicte’ itustra‘edcouree shows’ bow. 
Free booklet, Pacite Training School. Dept: 
ASSIS, Broadway, Loe Angeles 3. 


portant 
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ranteed. <A@~ | page 23. é 

polis. OZARK Magazine, 111-B. Eureka Springs. 

s, elgg supplies, | CAttancas. For homeserkers Year S160 
ee ge | a PANS MACHINERY 

REMOVE sewer roots scientifically. Send 

iis for compicie inforstion Fo, Sot 


743 Minneapolis, Minn, 
3 FIELD GLASSES, 
TELESCOPES, ETC 
TELESCOPES Real 17 power telescopes ©. 
‘United, 2909-G Lawrence, Toledo, Oho. 


Sensenial, Comm, | 


ILLUSTRATED instructions 
etescopes."microucopes, 
‘Fimer, Box 404, 


oes 
ered ie 

ot nt ta 
‘ses penning tng 


eompound microscope. 1.0, 
wie gn. Cart Samer, ‘OX 04, 


Toe, Make 


200x 
00, 


Manor: 


Deliency Pax 
Sipaner 13 oe ea 91.0. 


rant i 
TS, MiP, oa ae 
WHEAT Gere Uvex quay 2 

ene weed 


‘Smoked Carp 
a Stiie Carp 


1,00" Pastpald, 

Richente? 63 

3a YOR INVENTORS 

RANDOLPH & Beavers, Registered Patent 
Attonuess, an ‘ullding, 


Wanhington, D1. in order te Protect Jour 
invention aid reap the reward that shoud 
| be" Yours, “Patent your invention without 
Detay, atid at the ‘same tine fave HUENIS 
Yo sell ae Manufacturers convert to Cl 
Production. Write. for Information 
Bezel Fees Tse. 


INVENTORS: 


“Avo iy expense. 

Write for free bookast explainiag how ae 
Ccontultg and Advisors Service can aust 
You i deriving greatest pref from fovent= 
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Wo erat" eathereralt 


fun Wooderatt, Metalcraft 
Pisiuevcraft abe will bi ou 


for one. or ‘more 
Wte to ‘aobyernft Go ‘ox Bed, Pitta: 


APESMEN 


Reader's Guide (Reference Bib) > 
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‘hever before marketed. All Full Size Pat 


3 MACHINERY, TOOLS, 
‘SUPPLIES 


$1,00 or boin Tor $2.00 and we will include 
‘Pree set of Pull Color Plates—they elimi 
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BAGIC! Bic pase Tid Ca, ‘Dig 160, page Hiustraied Ga 
Mutat Cod, le, Per ovec fy 
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it aubjects. Pree 
ee), Garden Film, 


o Boubie ainer 81, ‘roe Developing 
Better Films, 142 Newiats, Brook | 


‘Motion Ple- 
rea Mich. 
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PARTS, Accesses Pistons Chain, Harley 
aupegicgen Matorere: Fee's P.O. Bok 


"TR World's Oreatest Passion Play, All 
"Rent of Purchase, Write Heraen 
a Bin 3% ‘Melrose St. orton 16, 


Bim. Audet, Bok oS20-AG, Philadel 


TRARN movie 
"Pree catslow, 
ny. 


MOVIE Camera Film-100" 10 Mim-#2.35, 
Three rolls $6,00-25" double 8 mim. $1.25. 
Ambassador, 419-AQuiney St." Brooklyn, 


ayplection,, management 
Theatre Sehool, Elmira. 


SQUND Silent Projectors Write Now. 
sy liglienbeck-Ritey, 869 Broadway, Albany 


‘MOVIES-3000 films. Absolutely free. Home, 
School, Church use." No rental charge: 
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‘Siotoreyele  Eaeineers, 


asset Brotiers, 
Saskatoon, Canes. 


PLANS. Scale drawings specifications, fl: 
Tnstrations for buliding ettractive motor 

scooter, complete $3.00: plant electricall 

Gren blezcte sd Postpaid Clymer, 2 


(OTORSCOOTERS 1946 models, Tmimedi- 
‘ate delivery. Write for’ information, 
Moule 1. Milford, Indiana. 


MUSIC, 
MUSICAL INSTRUMENTS 


OA taee, & Gen 8m, Saoe Bide, 
aan Pinca MBSE aes 
ialied" on requen. 


Prank 


HARMONICAS—<1.80, $2.00, $2.90, Double 

Row $2.00, $5.00, Guitars’ Drums, ule 
rp tid! up. Pree List Musian's Shop, 3 
Econ ‘more 


a <r 

Tight Interesting. tnatructive, Grietbal 
2108p BSE w. Guaranten. BeAlee 19 
Buckman St. Brooklyn 12.8. ¥ 


HARMONICAS $135 ea. postnaid Band 
Testament Pree Catlapuc. Mae Mi 


HARLEY-Davidson sorvice, parts, acomsor= 


Davidson 
Muiwaukee. Wis. 


BOLENS 


weniey. 


fara 
Mating th 
motorized bargains. (38e" by 
fmaih, Miaeet ‘Motors Directory, Athens, 


FOR real fun!” Two-Pascens 

wheeled motorized runcabant, More ‘a 
4 motorscooter! Simple constrvction.“Com= 
plete plans, 81.00, Gniversal, 2671 ‘Algom 
fauin, Toledo, Ohio, 


ste Shop. 98 Ataple Ave. 
HAWANIAN Gultar Chord Chart $1.00 

f 630 Chords in A-Efth-C- -B-AlUs- 
oven and Disgremme by Sol Dick 


Meintive, Best for arraneine. 
We Banta Barbara, Loe Angeles 37 


Dia 

‘ers inguite, pertonalised lessons 

Box 588 PSD. Brookim. 1. NY. 

WANTED Saxophone, Accordion, Clarinet, 
ye frumeet, Pay cauh. Simms,” Warwick, 


FAWATAE Basis (Giaeram) glen ond 
teen tunes Loose “leaf Ties 
rneiitte of Susie ieois W. Thicd See 
‘Tulsa, Oklahoma. 


PATENT YOUR IDEA! Write immediately 
for two free ‘lustrated books, “Patent 
ect en ang Hw £0 Belk 


‘and how to sell inventions give 
fone, of many. successful n= 
{50"basie mech: 


‘ventions; over I ranieal moves 
‘assure you prompt. confidential 

Service, Delays may be dangerous. Write 
tent Guide" and 


O'Brien & Harvey” Js 
Batent attorners, 628-0 Adains Bt 
hingten. D.C. 


‘Get new Free Books. 
Rance and’ Sey Your Invention,” and "Im 


"Record" form. Preliminary infor= 
‘ation free, Reasgnable ees, Conscientious 
counsel. Fast parment arn ow 


aE 
“ind ell sour invention. "Write 
iis lodas: MeMlorrow, Berman & Davidson, 
Hatent “Atiommeys, 143A" Atlantic Bide. 
Washington 4. B.C. 


ington 1. D, C. Registered Patent Attorney. 


ie 57 


PROTECT vour invention through medium | DANTEL | Willlamson. | Ha 


era 


INVENTORS: Test the commercial value 

‘of Your “patented or unpatented. inven 
{Hotts” quickly and inexpensively. Write for 
tee information. Institute of American n= 


Yenters. Dept, 0-8. 1026 Eve St. N. W. 
Washington 6. B.C. 
DEPENDABLE, Patent Ofice searches 


S10.00-complete with 19 patent ‘copes, 
‘Ten dave service guaranteed’ Send sketch 


Birthday. 
Please wire or phone colieet. Family 


AIM Pattee? Depdra tg 
Sage anes! Dates Tats Tinels 
Bow ie mary ome wie aes Eres 
oe emg rae ae el 
moat 

Spey rane a Be A 
eA Cima ee an oe 
Prag a an 
a | Becratioaae oat” Sat 
cms 


Septal possi. 
RS 


Dutent rights’ 1uinterested, we acest 
fering at ance, and please mention Niven 

ile Mo 417A” Drawings and Com- 
siete Details malied to any manitactaret 
thout obligation upon ‘request. Address 
Fhe taventlon Reporter. 8108. Lonswood 


SaRAONA c 


DRONKENNESS Ts a disease which fe: 

‘bonds to treatment. ‘Medical sil pits. 
uiman. sympathy” prove aliccesa{ul with 
liquor nnd drug casts 60, years experience 
Witte for ite bookies’ P's. Neloone The 
ig Di i 


LONELY People Bvorvwhere are f 
sain Bapbineas throu ntrodieions 


‘indipe 
oe 


sealed Ti 
M0, Box 


waits en re, 
Droot." Nancy, Jordan, 


es. Many 


ig your’State. Simpson, Box 1231, Denver, 


pehere Bers 
0. Box 31. = 


leet oF 
‘simular 
Or Box 


Bors. 

‘correspond. with others, havi 
pobbles and Interests. Address 
Sh South Orange: Ned. 


TROUBLED! Worried? 


4) Confidential Ad~ 
Wiee $100. Personal Advice, Box 80, Santa 
Rows: Calif 


LONELY? Plain sealed detatis tree, Largest 
Cy ia West. Bedorged by guninters. 
chub Bite, Box 71, Los Angeles 83 


LONESOME? Write and tell ts kind of 
mate vou want. Worlds greatest elu, 
BE Gieb, ABSKed roadays Chlcagd 40, 


SSR, Se aa 
a Ci et 


Soy Vianins dip sce 
orka Products. Whiite 


TONESOME? Get “Cups 
‘agick arias, ‘fattns 
Jackson. ‘Chi ik 


Se ae Tis 
Droved “Dental Piste “Liner eh 

nome, Perfect Pit Guaranteed. 

Uteraiuse Pree, No obligation. 

Hoe Benne. Boxe Bes6. Winnetiea, 1, 
LONESOME? For a Tratlwuy of Happiness, 
‘consult Lovers ‘Oulde.” 8100 per 
carolyn Petts, DeValls ‘huffy’ Ark. 


Mca a8 


ORIGIN of Faster ee RS Bulletin, 


ni New York 23, 


THE Kentucky Derby. attend by proxy, 
Seven postcard ih youp name’ end 
Bichard Hay, 4123 8. Fifth, Louisville # 


TOONS id Wi Widowere Don't Despair 
‘end for our fouled. Darticilars 
gyriiet Siw: Foo'S. Michieans Chicags 


Tena venileo 3 panes 
ey ee 
robe ieua tae. bee 88s Bier 
TORRONE Ge; sang WR mde 
Simao ie Cel ceua ait "peed 
egw dass. dee Sa 
ae 


‘rom ‘Loring Novelty Co. 
nn21, Hollvwood, Cal. 

MATL vosteards trom New York city in 
Your own hanaweiting. Send 28e Yor one 

or Se org. O'sullivan, 23 Charles St. 

Rew York civ 14 

LONESOME! Descptigus and details fee, 
ons Tea-8. Aloha, 


Soon haa ened wT 
qaneneWars Werte, Oaments 13, Se"'Eouts, 
PSORIASIS Sulferers: Has everything 

Tailed. to Dring. even temporary relief 
from “seales, "lesions and tehing?, Ten 
White Today’ for Pree important informs 
Hon” vou needn't incest one cent! Pixacal 
Go. Depi. 8. Box 3585. Cleveland, Ohio. 
LONELY? Dependable register for sociat 

‘correspondence. Miss Chase, ‘Box 112, 
Seattie tI, Washington, 


roraue 
SB scvewce 


SLEEP RITE Earp 
ates Dow 
LONESOME, Pree Particulars, Lave, Roc 


mance. Ariungton Club Seven Randel 
Place. Washington nie 


Hop noise. Sample. 
Baa AS 


WEIN! The Boo of Forbidden, Know 
$108 “portpaid Pree!" Oe 
; Bemis enterpriie, 


and Cty 8. 3, 
LET the Sweetheart of Your Dreamy Bo- 
‘come Heal ind romance, -marriag 
happuess, tay the American ‘Social Cor 
Fetpondenice. Club. Pree sealed details, 
Wile ‘our ‘director, Richard Smith, Bok 
125-8, Decaturs ti 
PILES. Medicineless ‘Permaneniiy Gared. 
Tunformation $1.00. J. Ragno, Berwick, Pa, 
WHY, be Lonely, Particulars Pree, Bearh 


Five x es Hyyland i 
ne et Sha aE 
bor ia¢" Whitman Mass 


Nenvous” gent Pear™ We, 
Rg albaallcees 


HAPPINESS. Feeling lonesome (or Ideal 
fife helpmate with congenial aspirations? 
Amazing nationwide Fesults with our fon- 
Seetal leer jairogucione.| We 
‘Box #60s. 


The 
‘cal 


HYPNOTISM. Complete 20 Method Course. 
ie oes tas asa Se 


Paintin 
LONELY. Have romance, companionship 


Thru. correspondence.” Particulars. itee, 
Pearl Sunt Box 253. Ka 


ACQUAINTANCES quickly made throish 

‘correspondence, Paseinating! »Tteres 
ing! Confidential, Lonesome folks Writ 
‘Social, Box 


OTA, New York 11 


LEARN Hypnotism, in 25 Home Lexgong, 
ee ‘Utmner, 18 E, Boe St. New York 


Geo "simon, 6843 Yonathon, 


KNOW the Future—Win Friends Youre 
‘subscription to. prophetic weekly -and 


gofresboridence “exchange. service 
inven of troduction and 4486 to roe 
Dhecia, "Tan Sierra Station 


EQNELY tiearta Cus Thgts Diterent( ins 
seasons, bY letter Gonddentish, Dig- 

Honest” service, “Particulars free. 
Eater Golliday. “SE-1514 Long, Columbus, 


DBE, Loagly No More! 


front, 41 60.5 Renton a 
Geanue’ Aberdeen 15. Was au 
HAVE Penpals, worldover. — Tinstrated 


Magazine "with ist 
ciub, King. N. Carouna, 


To2 PHOTO FINISHING 


MONEY Back Onarantee—all his for 36et 
Roll developed $ bigger pA 


Fone 

ts low an te. Liferone Photo 

"38, Des Moines, 10a, 

5 EXPOSURE rolis 25c, over 8 exposure 400, 
Tor ove Veloz print’ each “and Free ene 

latgement coupon. Reprints Se, sini 

Bier Fred Ax Bastian, Bode, fovea, 


TTS Meret Techoinish for alt camers | 

ims. Any 6 exboslize roll developed and | 

& enlargements only. 25c 35mm tims fine | 
Erain developed and 36 entarged prints only 

Stes ivy for non | 
fr Som cat 

Soe 


our Rodachrotes, any $1.05, 
ik-and-white positives from 

an asm Alms. $0, exposures 0c, 18 ex 
ives ‘5c, Write {or sample print, mail- 


Anish. Dept. 112A. Rochester 3. N.Y 


SENSATIONAL introductory offer! Sepd 
3s 


Snapshot ot negative. 
weilteend you a beautial 
Ment! Or, ‘odake roll de 
Buvanteed deck 

Biinis of doublecsise 
ou your ‘negatives, 
Soublessize reprints, 2 


Fri, compote triton Rec | 
| 
| 


est American stadia” estas” fa 


So oe oars 

MHearn tt home. Practical beste traiting. 

Lone entabllsned sehigel, Write for booklet 
‘photorraph. 


‘American Selto0) of im 
Sitehi art 


lee that 
exp roliase with two 

fonts "Century 
Photo Service, LaCrosse, Wis. 


BOQ se vie i 35 A Ra 

Gir, octets, eens Hert | 
aan tte eae 
Ot ae 

St eaat cretion 


IT Lats We, Hong Fle 306 O16 
120 We gud—$3e ea., 127 ea, Roll 
ipahote hand ‘colored 


Mohs 3be. Hand ‘colored reprints 4c 
ipPfor ase, ‘Midwest Photo. Janesvitle 27, 


Wu 


PAST Delivery, Satistaction Guaranteed. 

16 prints 02, 8 jumbo alze se iuelnding | 
developing’ 8 exposure roll. Pioneer Service, 
Box 123, Wichita, Ka 


ANY ize picture reproduced! on post 
‘ae phoionamon 200 actual hore 30 
agriggales 1600" Coney tana, 


50, REPRINTS. #1. No — 


id Foil oF 


VELOX enlargements 23. 
veg, foe ate. Youn Photo 
setvice, at6-E Albany 2. 


ERLAROED Repeats 3 ugh, forty #100, 
eliixe doublewelgn, entareemen 


faa first pega 


pee 
Ea ee 
Pacey aromas of 

Behr ate ai oe | 
foto! con Weatherford cee 


ENLARGE without a negative! Revolution- 

ary. new deugn Enlarger—oniy one of 
ts Kind. Tested end proven by 324 enthus- 
lastie. professionals and stiateurs Makes 
‘True-tmage copies from either Natural or 


favorite eniatcine ‘paper. or “sipersapeed 
Gulck-Gnish- “Omir $0500 inclading taxand 
Gest paper, ob Rochester “Afoney back 
waramtee, Marke & Puller, ine. 10-A 6a 
Rochester 
ROLL, developed. printed Ste Reprints 
Sova ta. Howard's 3960 Fremont Chie 
faa ee 
LET Us develop your ® exp. roll and make 
brilliant. deckie-edge 


PLASTICS 


MOLD new plastic at home Complete in- 
sccuctions 400" Tirek 
% op. Peas mei 


Box 4 ‘Toronto, Canada 
PLEIGUAS, Lucie 1212, sheets 


we, Complete Catalog Ibe. Dous 
Grattsman, Box 34D, Stamford, 


ogg SAG HELTERIHEADS 01.28. ano, 
‘South 20th, Ne 
saa osiemn shee oo mes 
‘craft, 40-06 sith, Corona 
Geary Wine ar teree oe ie 
‘ples. "pricelist. Adams-SP, 30” We 
washingtsn, "Chi 
SEND 10¢ Now, for our 30-page 1040 price- 
it tefundet frat anger McCall Press, 
Bila Bis Genie Bee 
= 
2h 00 Post 
‘asiness Ge 
ru Ye 


aja. Ar 


HAMMERMILL  Lewerbeags 


‘BoatNese. Pergonal Sistema etarg Fee 
‘duirements, Samples, Price List tree 


How Printing Co. 111-33 Eunice, Webster 
| Groves 18, Mussourt q 
MIMEOGRAPHING 85x11, 250, 41,80; 500, 

5 empleton Studios, 


sna: 
Bila 9, 1 
GOOD printing! Low prices! Large, amal, 
ies S50 Lecderheads. 80) Env: 
Samples free Joseph John: 

Titth avenue. "New "York 


CEARN ap hous. = Working with Platiee 
a 


PLASTIC, Cement. Dre; Sanding a 
Gor's. Verment, 


QUES ad se tS aige bi 

ise Oat Se : 
etd be Base 
= | Sieh, SEARS Fit Pmt 


PLASTICS | we Get 
1) Money. Free Detalis. Writ 
anderen. 3 “Ship ‘George St, Torenta, Gans 


von nine, inch lathe 
thi Youant Heed oni nie, tc lathe 
fad bench ri fo inte Plans €2.09, 


sre feet and 10" over 20 ae 
Sere eee, ve te ee 
$8.00 ands sic ob each. "We pay 
F ‘Seng “Money” Order oF 
Supp con Bee Se Looe Ave, St Low 
oR, 


VETERANS — Discharges. ae 
Nwailrt Size, Plast Copy, Selca Products, 
panvers, Mais 


MUSIC Box Units $9.50 each. Plastic Bup- 
uepir G2. 2818 St, Louis Ave., St Loute 6, 


GENUINE Moen-Tone fnishing approved 
oped with ie peinte or elem enlaces 
ents age foen ‘Phot “Service. 
Grosse, Wis 

"INEST photo covjes from any pictuse. §<7 
Fevuble weight "ohe. Beauty veslored 


soca Orginal 
dios, 608 Ei ist 


‘W. Washingion 7. D. © 


PHOTO-Exact copies—important papers, 
Tetter Dhotos. veteran's ise 
eee EE Saar crate Se, et 


fied, prepa, 
humperatt, South 


QUALITY Printing 


aid: Business per= 
‘sonal stationery. Letterneads. envelopes, 
atemente, Prices Teascnuble, “Samp 

Mere Products, 97 Morrison, Punxsutay: 


CIRGULARS, Bookies: Folders, Statignery 
rE Quallty workmanship, low prieer, Qui 
service. Got" our estimate on your needs, 

Bees re’ anelin Printer 


PRINTING OUTFITS, 
SUPPLIES, 


‘Sbesne Fourth 


ea 


ave piteburat 28 Be 


Pea eer sop gal aie 
ed eae Se ee a 
gle BER aap at Bel 
Fer ees Sei Eo 
ee eN 


SHEEPENRIVE neon megs ore soa 
Details tree. Novelty Shop, Downsvill 
Lonistans, 
PRINT At Home—Send i0e for Catalogue 
Penny, Supplies Beyntard Con 


$ Columbia Ste 
ur ‘PROFITABLE. 
OCCUPATIONS 


ARNOONGING tome 

Tereal Gaking. Practice! Bese alnine. 

Good! fela for those with, apticude, Near 
Prost oat 


“Send for tree" bookies, 
unifies in the Baking Taduatry. 

National Baking TiS Michigan 

‘Aves Dept. 172 yn 


Winnipeg. Manitoba, 


$5000 FROM Half Acre! Growing Ginseng. 
Seed. contract supplied. Particulars 10. 

Associated Growers, Dept. 12, St. Norbert, 

Manitoba. 

‘$40.00, WEEKLY, Made growing mush 
rooms, Fresh, Dried. Dominion Patent 

391885, izee spawn, oith American, 169Y 

Yonge, Toronto. Canada, 


SHELL Jewelry. novelties. Easy to make 


at Tome as Robby er to sell Besinuers 
sats 90 ctalg Se ogran. Devt ete 
ox 2s stavon "4, St. Petersbunt Fla 


EgpReNTTRING-prostabie Suuinest of 
OER Rew Souise teaches tou tow fo 
pee ohare a code serge 
Fulcnating’ (y-pases huetzateg  extaloe 
Bree Wilte Nesom Co., Dept S-01; Chie 
Earo 5 
TFING fagpoies offen pany $5000 
Panis. Particulars Tree. The, Skyline Co. 
P.6: Box iddisa: Uniontown: Pa 
3 Farming Instruction. S00, 
SGeaniesig, $1.60. Gordon. 83 Wi 
wiatiper: Manitoba 
ell Jeweiry—Haay to, Maken 
MAE, eS bahay Ponti Bead 
3° 19: Bexinnere ur ‘contatsing ail 
Titatated inatructions. for 
end earrine 


ING Gold-—Free Literature Pictures, 
PRI Pooper. Box Ai, Buick Fat 
ont 
Thy RapioN RURRLIES 

we RQcIeMENT 


R "men and experimenters 
RADIO Sern aor 


v), Newark 1, ¥. 3. 
HARE tiple, Tubson, Baiteviog, De: 


inept 
nd ilastrat 


a Radon. Civatai 
ingirvelions aie" ponoala. 


yDes-Attention Radio Mapai 
RANice “Men” Por aatataction in Hadlo 
‘riben ett htetrich! Co" 660 Broadway 
ube Hew’ Sees iatebutors 
Biavaieni Radio Tube, 
FOUR new five catalog ts rend! Radion 
Gasca es fd. fo-et sad baa 
aut ‘boGks. ‘All avaliable” for timediate 
tent ond today to" Radionte Eauin- 
feat Coy, Ke, Th 110 Raman Se Sew 


ne EN 


UID. Newest. Bxtra-Loud_ Grytal Bet 
iractienee” abe, SANT About Cevstal 
a Soe 36, Amorase Radio, Rt. 


Et ‘asvociates. 
Worth, "exar, 


a eae 
fda, 10 Lexington, Wellierstield 9. Conn, 


imam, | 


CRYSTAL Ratio operates loudspeaker. 11- 

Tistrated instructions 25. Sensitive crys 
tale 2c. “Old Reliable” Crystal set Kit 
$2.95, Single radio phone $1.30. Aerials 7 
feet with 2 insulators ae. Enamelled wire 
35e per coll. Crystal and Tube diagram 25<. 
SWorlds Simplest” I-tube diagrams, 25e. 
Catalog free. Hulet, 3348 E. Seth N.Y. 


SONGWRITERS, Sangs Published Monthiy 


"auvance Rovalty songs oF 
pocine today or utr exelting after Hetly= 

Rood Funeamithe pepe iWe-c, iss 

Vine. Hotls wood 28, Cali 

WANTED! Lyris, oeodios fr we 
‘arrange, publish, jell Superior Sone 


ell 
studion. Passaic, NW. 3° 


RADIO Tubes Wholesale Retail Test Equi- 
‘ment. World Sates, Box 61, Clifton. N. J, 
RADIO service Sat. sate, schedules, solve 
expericace, Write for information. advo 
{ais W. Franklin “Ave., 

‘inne. 


be cs 
:, Se pages 
Sn teers ee 


‘ds $2 
“epost. Sean eo 
‘Sra'ge Wey te ¥ 


gos" 
fhe. iso w. 
SEND dollar for Ave surplus high voliage | 
Tlecuoie ‘condenatrs” Dealers ‘ADDI 
ance. 300 Euclid. Counell Blut, Toma. 
‘own Radio, Ali kits complete, 
erg bes & fall nets 


PLANS land, Pazts for Crvstal aig 
Noto, "Box 02-8, Perguson 21, 


oF aimee Fone antenna. | 
nding’ roops news comes 
as ‘ontainer-—Heeal ene 
fa Expands 1P 2 


ort 
et 
Boats. Acto Radi. 
$122 "umited "Sloss, Act gulch. 


Rito a Fi 
forth $10.00 


RUBBER STAMPS 


‘SELPANKING Pocke: Stampe—a 
‘S00; 3 lunes 81.28: Dater S0c,, Postpaid, 
‘springs 


qurealar tree. Press, Warm x 
Georgia 

| RUBDER camps, al Rings, Seng tor Guta 

reveport, 
Louisiana 


Pri 
FREED Detter Rubber Stamps? Investiqaial 
ileratare tree, Lee-Vall Press. Bow 142, 
panties 


Pocket Stamp 
ZHUISD. Weal Rubber" Go's Deseo &, Mick, 
Tig SCIENTIFIC EQUIPMENT 
METAPHYSICIAN “treatments, Simple 
scleatife apparatus book 45.38. New 


fisan Pavebiatrot Lrtie, 281 Main, Water 
fown. N. 


i Bt Brooklyn 8, | 


SONGWRITERS — Send Poome for immedi 
te examination snd, eee Book, 


ature in Songwriting 
‘Academs, 1674 Broadwa’ 


POEMS Wanted for Musical Setung. Send 


poeta for immediate consideration, Pive 
ge Baste Mltcers“Gaf'Bescon Butiine. 


SONGWRITERS! A limiled amount, of 
Songs wanted for vagio distribution. Tin 
pan flies ine, 1650 roadway, New Yor 


Posen Wanted joy wala att 
Gi of Ameries, 48 Filth Se, 


fecordy furnished Cinema Song 6S 

Bogd. Beverly Hills. Caltt 

SONGWRITERS! | Outstanding, amazing 
‘iter, Hibbeler, C18, 2187 N Avers, Chie 


SONG. Writers Attention! The amazing 
Yemand for phonograph record, wccelere 
‘foto Sake iotes and 


aed by more than 
fie" alee "aceredtted. thems, watrante: youe 
{inimeaate"conei ‘Weare offering 


having ‘establighea ‘componerk collaborate 
hapbeaiio material geeegg hie monte 

livwood 28, 
Galil 


EN go, and Weicy apie Tor Popular 


Words arran 
‘thet Gampless 


Sevtpaig to, Puritan Pupiihing’ Gn 
$51'S" earmorn St. Chicago's, TH 


SLE To sre ae, 


Seg ee See 
48th. New Fork, od 


Tie Songs 
Bongwriiere Review 
‘ork Oty. 
Poses Wrated for wer! siting od 
oes {or immediate consideration and 
Pree Rhyming Dictionary. ‘Richard Bros. 
a Pie. Cole 


way, Chtcago 40, 


singer, sun 
eee atc aes aed 
Frc oft ce? ‘Screeniand Recorders, Holly 


x ‘SOUVENIRS 

ATOM Domed Nagasaki Fil 
FhotoeraPay th Beat nia bles 
tu Wathingon. Bremerton, mW 


Pu 
“Bidg.. Dept. P.M, 


Film 
Eitveiaiia 14. Ole” 


az SONG WRITERS 


epcarien San Re tees 
‘ons oe 


942 Market, San Pranciseo, Calll. 


poruuar 
60 science 


SONGWRITERS: Collaborate with nation 


Booker. Hoiiprood 
Biemgn House Ie SLs ‘Breas 
‘Tots, Los Angeles. Call. mee 


WORLD War IT Ship Pictures, Pree ei 
tars 


Tgberty Picture Co.. Box 3194, Ports 
and 8. Orenon. 

;APANESE invasion money. Philippines 
wae entanos note, New 35e eget three 
for $100. McKee, ‘Box "233, Stanitowaer 


ther 
avaliable. Other Foretg 
Bet oes moobriuli. 


2 Sagres, Price 
Wiodand, New 


124 SPORTING Goons, 
GUNS, FISHING TACKLE, 


ARCHERY 


BOWS-Arvows for Recreation-Hunting- 
‘Archery instruction 


‘SEND 0c for list 100 used guns. Fray- 
ets. Wilmer, Minnesota 

2000 BARGAINS, firearms, binoculars, war 
relics, catalog 30e, Smith Museum, Rtn 

nemede, N. 

USED GUNS, bought, sold. wed. List 
stamp, Howe. Coopers Mills, Muine. 


ridaes 
Fiintioars, Swords,"“Cstalog ‘with catalog 
Sher Heide, Wenons, 1k 


70 
127___ STAMP COLLECTING 


ROOSEVELT Special-2 two-cent covers, 
‘with handcolared photo of Little Whit 


olne; Bil pera reprint eat 
hit death ‘with Poeniay 8100, Brena, Warm 
Brine 


ZOWLE-B-E! A Barrel of Run for only a 
‘Dime 400 United States Stampe-—Abso 
dutely Tinpicked and unvorted: Sunt ag) Fe- 
ceived church taissions. “stany 
ties, including large commemoratives, 


ar ‘bewest oackage 
youmight find something really valuable! 

‘approval service 
at hot detignted. 
‘with each order 
38, Camden, New 


i 
biti Stamp 
York 


‘WORLD'S Lareegt Diamond And Triangle 
ree Stamp Magasine, Stamps 

rom Withtine’ Pree, French. 
From 30" gieent “countries, Pictorial 
gain Se. with approvals: 
Qipital Same, Bept 10: tittle Rock: Ark 


BRITISH Emoite! $5 Diterentincioging 
‘Batum, Burma, Cyprus, 

sani. Be tg! ADgroval Buyers, Lyman. na 

‘Raga 8t.. New 


COMPLETE “United States” calaioe with 
elit iiuatratignst Send 0 for mauling. 
& Co, 90 Transit Bldg, ‘Boston, 
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you drive a car 


YOU GAN FLY AERONGA! 


Lots of people just like you Fly Aeronca — every day! 


First time you take off in Aeron- 
ca, you're amazed to learn how 
simple it is to fly. Most people 
master its simple controls in a 
few hours . . . thousands solo in 
8 hours or less. 

For Aeronca has made flying 
simple, The new Champion and 
Chief are designed and built for 
average people. They are steady 
in flight... dependable in opera- 


‘Over 1000 Aeronca qu 


tion. They land at low speeds. 
Aeronca sits down smoothly on 
a flat 3-acre field. 


‘Think of the fun you'll have. 
Live in the country, commute to 
your job. Travel to vacation spots 
quickly .. . have more time for 
fishing, hunting or golf. Use it 
in business to cover territories 
faster... spend far less time on 
the road. 


Here is your new way to travel. 
es fast. It’s fun! And surpris- 
ingly economical! Aeronca uses 
less gas and oil than a medium 
priced car. Get up and go... 
Fly Aeronca! Go see these thrill- 
ing new planes brought to you 
by America’s pioneer light plane 
builder. 


Aeronca Aircraft Corporation 
Middletown, Ohio 


ified dealers at handy airports all over U.S.A. 


MONSTER MECHANICAL HEN 
LAYS WHOLE HOUSE AT ONCE 


The Tournalayer, latest product of R. G. Le Tourneau, the big earth- 


moving man, can produce four-room concrete houses by the doze’ 
Squatting on a steel-mesh inside form, it pours concrete to make walls | 
with doors and windows. Flat roofs are laid like pavement. When the 
mix is dry, the inside form is collapsed, and the huge steel hen trundles 
the 24- by 30- by 9%-foot house to its foundation. At the press of a 
button, the outside shell lifts off, leaving the house ready for fin g- 
Then the Tournalayer waddles away to gulp another charge of concret 
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As @ public service, permission is granted to oll 
newspapers, mogazines, house orgons, radio stations, 
‘automotive and insurance companies, to quote or 
reprint any or all material in pages 66 through 75, 
with of without credit to Popular Science Monthly. 


By DEVON FRANCIS 


EFORE you finish this article one person 

will be killed and some 40 will be injured 
in automobile and truck accidents in the 
United States. 

This is the average of traffic casualties 
every 15 minutes, day and night, winter and 
summer. Actually, deaths on U.S. streets 
and highways between Pearl Harbor and 
V-J Day were more than a third of the total 
U.S. combat deaths in World War II. 

Now the accident rate involving automo- 
tive vehicles, which dropped sharply with 
gasoline rationing during the war years, is 
skyrocketing again. Organizations dedi- 
cated to spreading the gospel of safe driving 
are worried. Even though there are 4,000,- 
000 fewer cars on the road now than there 
were before the war, experts expect 1946 
to exceed the peak year of 1941 when nearly 
40,000 persons were killed and 1,450,000 in- 
jured. This fear has prompted President 
‘Truman to call a national safety conference 
for May 8 to 10. 

The authorities’ worries are justified. 
Traffic casualties for 1945 were up 17 per- 
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cent from the previous year, and almost all 
of that increase occurred in the four months 
following V-J Day. In October alone there 
were more than 100 deaths a day. 

‘The brakes were off. 

Basic causes were simple: roads had de- 
teriorated during the war; cars were out of 
repair and their average age was nore than 
eight years; speed ceilings were lifted; but, 
most of all, drivers once again were un- 
fettered and careless. 

More subtle reasons were also advanced. 
Drivers were four years older than they 
were when gasoline rationing and speed 
limits were imposed. Millions of them dis 
covered that their emergency nervou: 
muscular reaction time had slowed up. 

But, as always, most of the accidents re- 
sulted from plain “left-front-seat trouble.” 

Better roads will be built. Old roads will 
be mended. New cars are coming. New 
tires are available. But until you, as an 
automobile driver, exercise judgment and 
caution and skill in that left front seat, the 
accident toll will continue to go up. The 
purpose of this special section of Popular 
Science Monthly is to acquaint you with 
what you can do about accidents to protect 
yourself, your family, and your car. 

‘Tests in Cleveland have proved that bet- 
ter understanding and training make for 
safer driving. Using a “controlled” group of 
3,252 high school students as guinea pigs, 


Cleveland authorities cut traffic accidents in 
half in a given period. Some of the students 
were educated in good driving habits. Some 
were not. Educational campaigns in other 
cities have added to the evidence. 

‘Most accidents are caused by faulty judg- 
ment, an effort to beat the traffic light, too 
heavy a foot on the accelerator, and a lack 
of appreciation of (a) a human being’s limi- 
tations and (b) an automobile’s limitations. 

The man behind the wheel does not stop 
to think that elementary physics governs 
the controllability of his car. It is subject 
to friction in accelerating and braking, to 
gravity in going up and down hills, to centrif- 
ugal force in rounding a turn, and to force 
of impact if it collides with something. The 
force of impact goes up as the square of the 
speed—you will hit an obstruction four times 
as hard at 40 miles an hour as you will at 20. 

Even if your reaction time is normal, it 
will take you three quarters of a second to 
jam on the brake after your eye telegraphs 
your nervous system that you are about to 
hit something. At 10 miles an hour, this 
three quarters of a second plus braking time 
will carry you 17 feet before you stop— 
even on dry, high-friction concrete. At 50 
miles an hour, three quarters of a second 
mean 172 feet, or more than half the length 
of an average city block. 

Speed cannot be blamed, however, for any 
given share of accidents. It is speed “too 


" that causes trouble on 
the street and open road. An arbitrary speed 
limit set for a specific road on a sunny 
summer day must be revised for a rainy 
day and again for a snowy day. Then 
further revisions must be made for indi- 
vidual eccentricities of the cars using the 
road. A car with good brakes and tires on 
dry concrete has 11 times the “grip” for 
stopping that a car has on ice, with equally 
good brakes but a smooth tread. 

‘The accident curve, by the way, mounts 
progressively as the good weather months 
merge into the bad weather months. 

Speed, again, is a function of judgment 
in the left front seat. 

You may not know how darkness shoots 
up the hazards of driving. The National 
Safety Council, devoted to preventing all 
kinds of accidents, estimates that three 
fifths of all traffic fatalities occur during 
dusk and darkness. At best, the eye has a 
dubious sensitivity at night. The average 
automobile’s headlights give a driver with 
good eyesight a clear view of the road 
for only 100 feet ahead—and it still takes 
172 feet to stop at 50 miles an hour, whether 
you are driving at high noon or at midnight. 

‘The commonest type of fatal accident is 
an auto hitting a pedestrian. Yet pedestrians 
figure in only two out of five traffic deaths 
and in only one out of four nonfatal injuries. 
You are in more danger as the occupant of 
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For 27 years, Jacob Capria has 
driven a cab on the crowded streets 
of New York; yet none of his 
passengers has ever had even a 
minor injury. An average cab 
driver would have had nine per- 
sonal-injury accidents in that time. 


Capria’s safe driving, which earned him a 
commendation scroll from Taxi Weekly, is 


Gar hits pedestrian at intersection 
COMMONEST ACCIDENT PATTERNS > 


an accident-bound automobile than you are 
afoot as an automobile target. 

In both metropolitan and rural areas a 
third of all pedestrian deaths occur be- 
tween intersections. In rural districts an- 
other third happen because people refuse to 
take precautions while walking in the road- 
way. Roadway walking is much less of a 
problem in cities, but more than a quarter 
of pedestrian deaths in cities happen at 
intersections where there are no traffic 
lights. The pedestrian, too, is your re- 
sponsibility as a driver. 

Pick your age group among drivers and 
you can tell pretty well what your chances 
are of being in an accident. The dangerous 
age for drivers is 16 to 20. This age group 
has twice as many accidents and five times 
as many fatal accidents as older drivers. 

If your son is 16, he and his fellow-six- 
teeners will drive only 2,000,000 miles this 
year for every fatal accident. For a man 
between 20 and 25, the figure jumps to 
8,000,000 miles. If you are between 45 and 
50, you are more accident-proof than you 
ever have been in your life, or will be until 
you die. This age group, having good re- 
action time plus caution born of experience, 


based on these few simple rules: 
“Speeding just ain't worth it. 
“Always drive in a straight line— 
this cutting-in-and-out stuff is bad. 
“Always wait for the last car to 
get across when the light changes.” 
Jay walkers are the cab driver's 
major peril, says Capria. 
“‘Keep your eyes up, lady,’ I tell ’em.” 


\ 


Head-on collision on open road. 


Over the often treacherous Ridge-Route 
between Los Angeles and Fresno, William 
P. Huffman has driven Greyhound 
busses 1,000,000 miles in the last 
10 years, safely delivering 1,000,- 
000 passengers to their destina- 
tions. Huffman gives two reasons 
Jor his safety record: 

“I drive no faster than the weath- 
er, the road conditions, and the 
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‘mechanical condition of my bus will permit. 

“On clear days I usually drive at least 
half a mile ahead of the windshield, 
trying to anticipate what cars in 
both lanes of traffic are going to do. 
By doing this I'm not forced to keep 
such a close watch on the immedi- 
ate vicinity, and thus avoid ducking, 
maneuvering violently, and coming 
to sudden stops.” 


G. J. Finch, of Boston’s Ladder 
Company No. 4, drives an 85-foot 
aerial ladder truck. In 28 years he 
has driven 40,000 miles through nar- 
row, winding streets without an ac- 
cident—and never been late to a fire. 

“I just don’t take chances,” Finch 
declares. “And I always go slow enough to 
stop in any emergency. Our job is to protect 


the public. If we get to a fire be- 
fore the other fellow but have an 
accident on the way, then we are 
letting the public down.” 

The 54-year-old fireman is “sus- 
picious” of every driver on the road. 

“So,” he says, “by driving slow I 
avoid accidents with them no matter what 
they take it into their heads to do.” 


— 


drives more than 21,000,000 miles for every 
fatal accident. 

Additional regulation may help. Three 
states—Wyoming, Louisiana, and South 
Dakota—do not even require drivers’ li- 
censes. From 20 to 30 others, according to 
the American Automobile Association, con- 
duct only perfunctory tests for licenses. 
Often courts are lax in imposing penalties. 

But any program for accident prevention 
turns inevitably on the further education of 
the driver. Accidents can be prevented. 
‘They can be if you, as a driver, refuse to 
subscribe to the myth that it requires no 
preparation to drive a mechanical device 
with 500 times the horsepower of the man 
at its controls. A steering wheel, clutch, 
brake, and accelerator are your only reins 
on this mechanical monster. 

DON’T forget the deadly physics of speed: 
30 m.p.h. plus 30 m.p.h. equals driving off a 
nine-story building. 

DON'T forget that 150 1b. of human can’t 
stand up to 3,000 Ib. of car—whether you 
are inside or in front of the car. 

DON'T figure on the other fellow doing 
the right thing: do it yourself. 

DON’T pass on any bad driving habits in 
teaching others: write your insurance com- 
pany for a manual of correct teaching 


= 


Safe driving is not so much a matter of 
how fast you go but how steady your speed 
is, reports Harry Cavalier, of Chi- 
cago, who has driven a big truck 
315 miles a day, five days a week, 
for more than five years—and has 
yet to exceed 45 m.p.h. He has 
never had an accident, 

“Under good road conditions, we 
cruise between 40 and 45. That's a 


«ne and .claxing speed. And by keeping it 
steudy, we make time. 

“I slow down to 20 in fog, and 
ENE going through towns. Traffic lights 
BD 


and stop signs, I observe—but good. 
I don't monkey with amber lights, 
and even when they're green I slow 
down; that’s the only way to grow 
" old in this business. I won't pass 
Ww @ car within 100 yards of a curve.” 
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DRY CONCRETE 
WET CONCRETE 


———- 
PACKED SNOW 


NO CHAINS 
CHAINS REAR WHEELS! 1 
CHAINS ALL WHEELS (725 epee pero 


—— 
GLARE ICE 


NO CHAINS OR SAND! 
CHAINS REAR WHEEL 
SAND ON ICE 


CHAINS ALL WHEELS 
DISTANCES IN FEET 9 % 


so iy 0 


ANDICAPPED persons are often the 
safest drivers, because they know their 
weaknesses and make up for them. You can 
do the same. With these simple, homemade 
tests you can get a line on your physical 
condition, driving knowledge and judgment. 


The test gadgets are easy to build, but 
because yours will not be quite like anyone 
else's, we cannot provide a standard scale 
for scoring. If you can't do as well as your 
friends do on the tests, try to correct your 
driving deficiency or at least allow for it. 


TEST YOUR PERIPHERAL VISION—that’s the 
important ability to see things coming from 
the side when you are looking straight 
ahead—with a cardboard protractor having 
a radius of 10 inches. Sit with the bridge of 
your nose in a slot notched in the protractor 
while someone behind you moves a bright 
object from the rear along one side. If you 
can spot movement 88 degrees to the side 
you are an average driver. 
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FIND HOW SMOOTHLY YoU DRIVE by clamping 
a can of water on one bumper, then driving 
naturally over a prescribed course. In a 
trial made by Popular Science, an inch and 
a half of water was spilled. But this will 
vary with the shape of the can, riding ac- 
tion of the car, and road surface. Test every- 
one with the same car and equipment; then 
compare individual scores with the average. 
Smooth drivers are usually safe drivers, 


How Far Ahead of You Is Your Car’ 


Where is the front of your ear when you 
are going 20 miles an hour on dry concrete? 
It’s 21 feet ahead of you. It will take that 
distance for your nervous-muscular system to 
react to the presence of an obstacle, to de- 
press the brake, and come to complete ha 
See on the chart, based on a speed of 2 
m.p-h., how that braking distance shoots up 
under varying road conditions. On glare 
ice, with no chains, it is 169 feet ahead! 
That is why the experts on traffic safety say 


—— 


that speed in itself is not dangerous. Speed 
relative to conditions creates the danger. 
The figures cited are from tests that were 


condueted by the National Safety Council. 


DRIVING 


‘Test YOUR DEPTH PERCEPTION, It is of vit 


importance when you are judging speed an 
passing cars. You can make the device 

jown here with scrap lumber, a mirror 
and toy cars attached to strings. The ac 
companying drawing clearly shows how it is 


put together. By looking in the mirror and 
pulling strings you should be able to line up 
the two outside cars with th 
10 seconds, no matter where the person whc 
is testing you places the center car When 


center car in 


you are testing the depth perception of your 
friends with this apparatus, watch out tor 
smart guys who line up ars by observ- 


ing the grain of the table. 


FOUR MORE PAGES OF TESTS 


procedure. The methods given are scientific. 

DON'T think that because you haven't 
had an accident you are permanently im- 
mune: test yourself and your car period- 
ically, beginning with the tests in this issue 
of PSM. 

DON'T condone bad driving when you 
make a mistake yourself, or when you are a 
passenger in any motor vehicle: yell, “Take 
it easy!” and you may save a life—maybe 
yours. 

‘Most of all, talk up good driving around 
your own dinner table, in your own com- 
munity: you can help make this most vital 
of our modern skills the right thing, the 
smart thing. And talk to the professionals 
yourself—the truckers who roll the 10- 
wheelers through your town, the taximen, 
the cops and the troopers who have to see 
the crashes, the bus drivers with the lives of 
the people behind them dependent on sharp 
eyes and a fast right foot. Ask any pro 
what he thinks about while he is driving and 
it’s 10 to 1 he'll answer: “About a half a 
mile ahead.” 


Construction of the re- 
ection and brake tester 
isn't difficult. It consists 
of a pivoted orm, 
spring-loaded to swing 
into o vertical position 
but prevented from do- 
ing so by a dowel. When 
this trigger is pulled, 
the semaphore flies up 
ond a flour bag of its 
bottom marks the spot. 


ape owe 
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ARM — 
mag: ‘Sig! SPRING PULLS ARM UP 
‘Test YOUR REACTION TIME, crucial in driving 
emergencies, with the simple, front-bumper 

ARM MUST a 

TOUCH GROUND WHEN VERTICAL semaphore and windshield signal light de- 
tailed in the accompanying drawings. A 
small bag of flour is fastened to the bottom 
arm of the semaphore and splotches the 
pavement when the marker flies up. Your 
examiner works the semaphore with a cord 
running out the right front window; holds 
the light button in his lap. 

Drive along a level road at a fixed speed, 
say 20 m.p.h. When the semaphore pops 
into sight, jam on the brakes, The distance 
from the flour mark on the road to where 
the.car has stopped represents your reaction 
time plus braking time. pur frien 
with the same ear; since the braking time 
will be constant, the varying distances will 
show how individuals varied in their re- 
action times. 

TWO DRY CELLS Cup the signal light to the windshield in 
INSERIES front of you. When your examiner flashes 
the light, blow the horn; when he blows a 
whistle, speed up. Stop only when the 
semaphore appears. The examiner will 
watch your arms and legs and score an 
error when you make the wrong movement. 
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DO YOU KNOW ENOUGH ABOUT DRIVING? 


‘THs Driver Information Test is condensed 
from one prepared by the Office of the 
Quartermaster General, United States Army. 
Read each question or statement carefully, 
then mark the one suggestion that you 
think is right. Answers are on page 74. 


Most automobile skids are the result of 

fa) fate and cannot be prevented (b) too 
much snow or ice on road (c) overinflated 
tires (d) driving too fast for the road con- 
ditions. 


Qf a trolley is discharging passengers 
where there is no safety zone and you 
drive up from behind the streetcar, you 
should (a) pass to the left (b/ sound horn 
and pass slowly on right (c) stop back of 
the nearest door of the trolley car. 


g When you descend a steep hill, the igni- 
tion switch should be cut off to increase 
the braking effect of the engine. (a) True 
(b) False. 


A Although automobiles are built today to 
run at high speeds, it still costs more to 
drive at 50 m.p.h. than at 35 mp.h. (a) 
‘True (b) False, 


5 it your right wheels get on a rough 
shoulder of the road, you should first (a) 
turn the steering wheel quickly to get back 
on the road (b) steer straight and slow down 
gradually (c) slam on the brakes (d) speed 
up. 


6 When meeting glaring lights at night it 
is best to (a) look straight ahead (b) 
close the eyes for a second /c) watch the 
right shoulder of the road (d) look directly 
at the approaching lights. 


7 You are driving on a snow-covered road 
and have to make a quick stop. The best 
way is to (a) slam on the brakes hard (b) 
roll down the window and signal (c) turn 
off the ignition and apply hand brake (d) 
pump the brake pedal. 


Q Tt reauires the same distance to slow 
down from 60 m.p.h. to 50 as from 40 
mp.h. to 30. (a) True (b) False. 


10 bringing a vehicle to a complete non- 

emergency stop from a speed in excess 
of 30 m.p.h, you should depress the (a) 
clutch and brake pedals at the same time 
(®) clutch pedal first and then the brake 
pedal (c) brake pedal only /d) brake pedal 
first and the clutch pedal later. 


10 When driving in a fog at night, you 
will obtain the best visibility by using 
(a) the upper headlight beam (b) the lower, 
or passing, headlight beam (c) the parking 
lights (d) no lights at all. 


J] Tue oll gauge indicates /a) the amount 

of reserve oil (b) the pressure at which 
the oil pump is pumping oil (ce) how much 
oil is in the transmission (d) the viscosity 
of the oil in the engine. 


12 Generally the safest drivers are those 
who (a) have the best vision (b) have 
the quickest reaction time (c) do the most 
driving (d) adjust their driving to condi- 
tions they find. 


13 Holding your ett foot on the cluteh 
pedal while driving is known as “rid- 
ing the clutch” and results in (a) excessive 
clutch wear (b) the rear wheels turning 
slower (c) more control over the car (d) 
easier gear shifting. 


14 Which is the most dangerous place to 

pass? (a) just before reaching a hill- 
crest (b) just over a hillerest (c) going 
downhill 150 feet beyond a hillcrest (d) at 
the bottom of a hill. 


15 Who has the right of way if you are 

approaching an intersection where 
there is no traffic light or officer and a pe- 
destrian is in the crosswalk? (a) you have 
(®) the pedestrian has (c) you have if you 
sound your horn (d) neither has. 


Watch Your Blood Pressure! 


RESEARCH at the Center for Safety Education, New York Uni- 
versity, shows that many accident-prone drivers are likely to 


be suffering from markedly low blood pressure. On the other 
hand, persons with extremely high blood pressure are danger- 
ous drivers. Consult your doctor for advice. 


1 You ore dtving over o slight 
snow has fallen. As you top # 
that o cor has skidded ond 

the road ot the foot of the hill. You jam on 
brake and find yourself sliding down the hill ond 
turning sideways. What would you do to gain 
control of the cor ond avoid @ collision? 


A light, wet 
rise you see 
portially blocking 


3 You have tried to back into a porking ploce ond 
find it too small. Your left front fender is 
in the right of way. A fire engine comes speeding 
down the street, as traffic opprooches from the 
opposite direction. What do you do? 


Shull 

ving ail is best tested under oct 
oes ati one, ‘Studies show that the 
most revealing single driving te 


Safety Educction 


N 
‘also hos found ‘that another 


Tose ‘drivers os 
ul out of line to poss, ond Foil i 
‘heir horns. Check on yourself if 

od are your weak points, ‘correct them! 
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ENOUGH? 


You ore driving clong © two-lane country rood 
that hos very little shoulder; ditch olso runs 
porallel to your side of the road. A car starts to 
poss you from behind, ond ot the same moment o 
yes cround the curve cheod toward you. 

The driver of the posting cor speeds up to 


by. What would you do in these circumstances? 


«© holted streetcor your tir 
groove of the tracks ond when you brake you sf 
th of the trolley. What do you do? 


ANSWERS 
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CHECK 


‘THE best driver in the world is in danger 
in a defective car. And today, with most 
automobiles at least five years old, there 
are more defective cars on the highways 
than ever before. Check these vital points 
to see if your car is in need of repair. 


BRAKES. Stopping power. 
Your brakes must stop your 
car in 22 feet when driving 
at 20 miles per hour. Make 
the test on a hard, dry, level 
surface. Twenty-two feet is 
@ maximum; your brakes 
should do even better. 

Equalization. Jam on brakes at 15 m.p.h. 
with both hands off the wheel. If your car 
veers while stopping, brakes need adjusting. 

Leaky hydraulics. Hydraulic brakes must 
be checked for leaks. Press hard on the 
brake pedal and measure the distance to 
the floor, Maintain pressure for 30 seconds, 
then check to see if the distance has de- 
creased. If it has, your brakes are spongy. 

Trouble ahead. Look out for chatter, 
groans, squeaks when brakes are applied. 
These mean greasy or worn linings, drums 
out-of-round, improper adjustment. If not 
remedied, these may result in brake failure. 
Jerky stopping means faulty brakes. 


TIRES. Wear. Check for 
worn treads, cracks or 
bulges in sidewalls, fabric 
showing through. If any of 
these appear, or if tires are 
recaps or retreads, keep 
speed below 35 m.p.h., since 
blowout possibilities under these conditions 
are greatly above normal. 

Tramping. Drive on a smooth road and 
listen for a regular, rapid, soft thud-thud- 
thud. This means an unbalanced tire or 
wheel or an overlarge blowout patch or boot; 
dangerously uncertain steering at high speed. 


= LIGHTS. Adjustment. 
f Throw the “hot spot,” or 
) long central cone of light of 

the high beam, on a wall 25 

feet away. The center of 
=4—) the spot should be just three 

inches lower than the center 
of your headlights above the ground. Each 
lamp should throw its light directly forward. 
Keep lenses and reflectors clean. 

Stoplight. Make sure it goes on when the 
brake pedal is jammed down. The ammeter 
on dashboard will register a loss if it does. 

Lenses and reflectors. Make sure these 
are always kept clean. 


YOUR CAR FOR SAFE DRIVING 


EXHAUST SYSTEM. 
Check tightness of exhaust 
system by feeding a few 
spoonfuls of oil into carbu- 
retor intake, partially block- 
ing tail pipe with steel wool, 
then idle engine. If smoke 
leaks out of any portion of the exhaust 
system, that means trouble. 

Carbon Monoxide. Exhaust leaks may 
mean carbon monoxide in your car. Put a 
Carbon Monoxide Detector Ampoule* on the 
top of the back seat for 10 minutes, with the 
engine running and all windows closed. If 
there is carbon monoxide in the air, cotton 
in the ampoule will darken. Separate tests 
should be made when the car is standing 
still, at low speeds, and at high speeds. 

Although concentrations of carbon mon- 
oxide below about 3.5 parts in 10,000 are 
not immediately dangerous, exposure to 
them for a couple of hours makes a driver 
feel mentally dull, physically logy. Ineffi- 
cient driving—and many unexplained acci- 
dents—are the result. 

FA — 
needs taking up for wear. ) 

Lunging. If your car has 
& definite tendency to wander from side to 
side of the road when driving on a smooth 
surface when there is little or no wind, have 
the wheel alignment checked. 

Wear. Uneven wearing of treads calls for 
an immediate check on wheel alignment. 

Underpinning. Springs and shock-absorb- 
ers both affect steering and riding qualities. 
Check springs for cracked leaves. Check 
shock absorbers by standing on the running 
board of parked car and swinging up and 
down. If your car jounces in large, wal- 
lowing swings, the absorbers need servicing. 
windshield clean over a eed 
space big enough for you to 
see traffic hazards. Keep mechanism oiled. 

Windshield, Make sure it isn't scratched, 
discolored, or covered with stickers. 

Mirror. Make sure it doesn’t leave blind 
spots in your view of the road behind. 


“Made by Mine Safety Appliance Co., Braddock, 
Thomas & Meade Streets, Pittsburgh, Pa. 
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STEERING. Play. If the 
steering wheel must be 
turned two inches or more 
before the car begins to 
respond, the steering gear 


AND DON’T FORGET: 
Windshield wiper. Make 
sure it doesn't quit on slight 
hills or when the car speeds 
up a little, that it keeps the 


Packaged 
Utilities 
eut home costs 


NIQUE American industrial ability to 

package its products is giving the vital 
new housing program a shot in the arm. 
Coupled with a prefabricated house, the In- 
gersoll Home Utility Unit should help sim- 
plify the job of providing homes for 3,500,- 
000 families by year-end (PSM, Mar. '46, 
p. 66). The unit, about 30 by 90 by 120 
inches, contains a furnace, water heater, 
plumbing, and other fixtures. It also distrib- 
utes hot air throughout the house. A porce- 
Jain enamel chimney is included. Builder 
simply sets core in place, connects pipes and 
wires. Space, expense, and time are saved. 


» ——— 


FLOOR AREAS, WALLS, 
| DOORS AND WINDOWS: 


oruiaR 
(Bates 


| Unit is behind titchen ot 
left, Beyond are bathroom 
ond laundry. All furnishings 
fond fixtures ere included 


inches wide, slides through 
standard door, is set in 
= i concrete on ground floor. 


| Core of unit (below), 30 


room are simply “hooked 
stollation is finished, core 
fhrough panels. 
1e wall, door, and window posi 


Diagram ot left shows complete unit. Core, 
in black, holds gos or oil furnace, gas or 

ctric ‘hot-water heater, all plumbing 
vents ond stacks, including so chi 
ney connections, and electr 
Water and gas pipes are copper. The In- 
gersoll company will sell first to bu’ 
who will poss on economies to veterans. 
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moe NAVY wr ene CROSSROADS 


\ 
e 
By LEON SHLOSS 


HE atom-bomb-against-warship tests be- 
ginning next month will determine wheth- 
er sea power is obsolete. “Operation Cross- 
roads,” prophetic designation for the experi- 
ments during which the world’s fourth, 
fifth, and sixth atom-bomb explosions will 
take place, may “pipe down” the Navy. 
Explosion No. 3, in New Mexico, was 
an experiment. Nos. 2 and 3, at Hiroshima 
and Nagasaki, helped end World War Il. 
No. 4 will be set off several hundred feet 
above 97 ships and a great variety of other 
equipment in the lagoon and on the Pacitic 
atoll of Bikini. Out of the arching spout of 
fire, smoke, and water will begin to emerge 
the shape of the future Navy (see page 82). 
The blueprints will be clearer after No. 5 
has burst on the ocean's surface in July 
An underwater test (No. 6), tentatively 
scheduled for some time next year, may 
never be held because of the danger of start- 
ing a chain reaction impossible to control. 
Joint Task Force One, the unique Army- 
Navy group formed to plan and carry out 
the tests, could not have chosen a site where 
less human and economic disruption could 
be caused than at the elliptical Bikini Atoll. 
In the deepest water of the lagoon the 
largest group of target ships will be anchored 
in a circular formation, with battleships, 
cruisers, and carriers at the hub. Over this 
hub, A-bomb No. 4 will descend by para- 
chute from an Army Air Forces B-29. 

Vice-Admiral William H. Blandy, 56-year- 
old Deputy Chief of Naval Operations 
(Special Weapons), who commands JTF 
One, wants to be sure the test is conclusive. 
That is why the bomb is being exploded over 
the exact center of the Navy's most power- 
ful warship types. But Blandy also wants 
to know what the atom bomb will do to 
all types of vessels at varying ranges. So, 
other groups will be anchored throughout 
the 200 square miles of the lagoon. Sub- 
marines not only will be anchored on the 
surface but will be spotted at different sub- 
surface levels to determine the underwater 
effect, if any, of the aerial burst. 

The Army seeks to discover what the 
bomb will do to its materiel, so the target 
ships will be loaded with tanks, light artil- 
lery, clothing, food stores, etc. Sea stores 


also will be carried on the various vessels. 

Overhead, at the moment of the explosion, 
will fly Ghost Helicats, radio-con- 
trolied pilotiess versions of the famous 
Grumman fighter, equipped with two sets 
of recording instruments, to find out what 
the A-bomb does to aircraft in the area and 
to gather information on aerial formation, 
carriage, and dispersion of radioactivity. 
One set of instruments will be contained in 
an ejector pack. which will be blown out. 
of the plane by the blast and floated to the 
water by parachute. Four Army B-17 
“drones” will be radio-guided through the 
billowing atomic-bomb cloud itself, carrying 
airtight bags that will be opened and then 
closed by radio while inside the cloud, thus 
bringing back samples of it—if the planes 
survive. 

In addition to placement of cameras and 
other instruments aboard ships and in air- 
craft, they will be utilized on land, mounted 
atop heavy 100-foot steel towers and 
shielded in rooms constructed of thick lead 
sheets. Inside the lead housing the cameras, 
operated by radio from a distant ship, will 
photograph through optically flat windows 
and thence through portholes in the lead 
housing. The portholes will close auto- 
matically after the pictures are taken, to 
prevent entrance of radioactive waves. 

Winds of 500- to 1,000-mile force are 
expected to cause waves of tidal proportions. 
Heat up to 100,000,000 degrees Fahrenheit 
may develop. Leaders of JTF One believe 
the initial effect against the anchored fleet 
may be a sledgelike downward blow. This 
belief is based upon the Japanese bursts, 
which flattened roofs and floors but left 
many walls standing. Whether decks will 
be blown through keels is an oft-repeated 
question. Also: will the fantastic wind 
forces capsize the warships? Will the cos- 
mic furnace melt or fuse the steel hulls? 
Hundreds of pairs of keen, trained eyes will 
strain from the observation fleet. eight to 10 
miles away, to pierce the rolling smoke- 
bank for the answers to these and many 
other questions. Television cameras on Bi- 
kini will flash just what is happening in 
the lagoon to screens aboard this fleet. 

An Evaluation Board, composed entirely 
of civilians to assure impartiality, will ren- 
der the final verdict on effectiveness of the 
new weapon against sea power. 
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New Plane: 
to Be Fleet's Backbone. 


IF THE atom bomb, incipient weapon of 
nuclear science, smashes the Bikini target 
ships themselves into atoms during “Opera- 
tion Crossroads,” what lies beyond those 
crossroads for the American Navy? 

Many members of the Navy's High Com- 
mand concede that surface warships are 
doomed. These officers are already design- 
ing the “Navy of the Future.” Other high 
officers believe that at least the battleship, 
with greatly reinforced armor and bearing 
new atomic weapons, will continue to exert 
a dominant influence. Still other naval 
authorities are convinced that the atom- 
bomb tests will not be conclusive because 
the targets are to be immobile. 

Consensus is that the Bikini experiment 
(see pages 77-81) will result in a revolution 
in naval architecture. Here's why. When 
an atom bomb is exploded, great compres- 
sional waves fly outward. In the air, these 
waves travel about 1,000 feet a second. In 
water, they travel five times as fast. Thus, 
when the underwater bomb blast is set off 
(third test), the water will transmit the 
shock upward at 5,000 feet a second. In 
addition, steel transmits shock waves three 
times as fast as water. What is going to 
keep the steel hulls of the target ships from 
crumbling like eggshells when the steel 
picks up the compression force already trav- 
eling a mile a second and zooms it on 
through surrounding structure? 

Another devastating effect will result 
from the subsurface blast as the unleashed 
energy, seeking release, heads upward in 
the direction of least pressure. The explo- 
sion probably will blow a hole in the ocean 
a mile wide. When the surrounding water 
rushes in to fill the hole left by the first 
geyser, it will meet in the center and a 
second giant waterspout will rise. Circular 
walls of water will rise farther away as the 
process is repeated. Ships are bound to be 
engulfed in mountainous waves. A member 
of the Navy's aviation command predicts 
that the explosion would render inoperable 
the flight decks of carriers and the main 
decks of other warships within a mile radius. 

If. then, as indicated, the surface Navy 
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) NAVY plans to go 


ATGHTER nw DEEPER 


is about to be rendered obsolete, what is to 
replace it? 

Secretary of the Navy Forrestal says 
1,079 ships and 3,731 planes will be ready 
for instant action, but he is thinking of the 
immediate future and of whatever policing 
duties are assigned the American Navy 
under international agreements. Long- 
range planning is revolving around the sub- 
marine. Vice Admiral Charles A. Lock- 
wood, wartime commander of submarines, 
claims the submarine can oppose the atom. 
bomb. He indicates that submarines carry- 
ing planes that could carry atom bombs 
and submarines capable of launching guid- 
ed missiles with atomic warheads are being 
considered. These submersibles may be 
powered by atomic energy and travel under 
water as fast as surface craft. 

How the submarine would fare against 
an underwater A-bomb, the Navy will not 
discuss, but the zeal with which the “super- 
sub” project is being pursued intimates 
some defense. Fleet Admiral Chester W. 
Nimitz is known to favor the submarine as 
the new offensive warship. 

Plans have been drawn for a submersible 
nearly 800 feet long that would deliver 
rockets and guided missiles, and at the same 
time carry sonic-speed aircraft. 

Aircraft, piloted and pilotless, will play a 
focal role in the future Navy. Under devel- 
opment, and in at least one type success- 
fully test-flown, are supersonic craft reach- 
ing speeds of 1,500 miles per hour. Guided 
by radio, radar, and television they will be 
able to seek out and destroy enemy targets 


with new munitions, They can do the im-. 


portant pre- and post-attack scouting. 
Giant stratosphere transports can carry 
armies of occupation and supplies. 

It's a safe bet that as a result of Bikini 
the structure of navies, which within the 
last 100 years has been changed by steam, 
steel, the screw propeller, the long rifle, the 
torpedo, the mine, the submarine, and the 
airplane, will be radically revised. And it's 
just as safe a bet—and fitting—that the 
‘submarine and the airplane will be the back- 
bone of the Navy of the Future. 
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Lightning Strikes Mathematics 


By ALLEN ROSE 


‘OME day, travelers may 

step out of a plane in 
San Francisco 10 minutes, 
by local clocks, before they 
left New York. That day 
has been brought closer by 
the work of two brilliant 
young engineers at the 
Moore Electrical Engineer- 
ing School, University of Pennsylvania. 

Dr. John W. Mauchly (38) and J. Presper 
Eckert, Jr, (26) have designed and built, 
with an assist from Army Ordnance, the 
world’s first all-electronic computer. The 
speed and scope of this digital wizard will 
revolutionize methods of modern industrial 
design. It is expected to put mathematics 
back into industry as an economical, rapid 
tool, saving months of figure work and ac- 
complishing part of the presently impossible. 

The plane, rocket, or wing, in which a 
passenger may travel well over 1,000 miles 
per hour is now just a ghost on a blueprint. 
Engineers at Republic Aviation Corpora- 
tion say it is hidden somewhere under a huge 
mass of highly complicated mathematical 
equations. The engineers believe that those 
equations must be completely analyzed be- 
fore any promises can be made about super- 
sonic speeds. The Eniac (Electronic Nu- 
merical Integrater and Computer) has 
made complete mathematical analysis of 
that kind feasible for the first time. 

Such computations involve the handling 
of many numbers as large as or larger 
than 2,156,789,463. With pencil and paper, 


Dr.J.W. Mauchly 


EQUATIONS THAT SPELL PROGRESS 
ARE SOLVED BY ELECTRONICS 


the average man can multiply that number 
by 1,987,437,846 and get 4,286,485,004,620,- 
216,698 in five minutes. He might even be 
able to turn out 10 such answers in an 
hour. Working 24 hours a day for 229 
years, he might finish 20,000,000 similar 
multiplications, covering 10,000,000 square 
feet of paper. He then would have com- 
pleted only the multiplication involved in 
solving an equation that engineers say is a 
“basic” aerodynamic problem. It relates 
directly to the design of shells. It has never 
been solved. 

‘This would have been the first problem 
fed into the Eniac if the war had not ended 
when it did. The 30-ton numerical monster 
would have turned out all the answers in 
130 hours. No other machine in existence 
could have done it in less than a year. 

The Eniac is 1,000 times faster than its 
best-known predecessor, the mechanical 
computer built for the Navy and installed 
at Harvard by International Business Ma- 
chines (PSM, Oct. '44, p. 86). Differential 
analyzers, like the famous machines at MIT 
and Pennsylvania, widely used during the 
war, are limited in the kind of problem they 
can handle. No one has yet found a prob- 
lem too tough for Eniac. Its accuracy, 
moreover, is much greater than that of the 
analyzers, which solve problems by mechan- 
ical translation. 

Dr. Mauchly first recognized the need for 
a high-speed computing machine while 
working with immense quantities of geo- 


physical data at the Casnegie Institution in 
Washington. “Why not use electrons?" he 
thought. When he joined the Moore School 
in 1941 he met members of the Ballistic Re- 
search Laboratory of Aberdeen Proving 
Ground. Their problem was the same—how 
to turn out mile after mile of figures in a 
practical length of time. Firing and bomb- 
ing tables were urgently needed to keep 
up with advances in weapons. In addition. 
Army Ordnance experts needed a machine 
that would enable them to explore the 
mathematics of their field far beyond the 
point they could then go. 

Captain Herman Goldstine, of Ordnance, 
a mathematician himself, was enthusiastic 
about Dr. Mauchly's ideas and fast-talked 
the Army into pushing the project. Dr. 
Mauchly and Mr, Eckert, a recent Moore 
School graduate, started work in 1943 and 
finished in late 1945. They invented several 
other electronic counting devices on the 
way. Dr. Mauchly gave one of these, an 
elementary gadget, to his young son. Its 
flashing neon lights made a_ fascinating 
crossing signal for the youngster’s electric 
train. 

‘The Eniac is now housed in a 30- by 50- 
foot room, ventilated to draw off the heat 
generated by its 18,000 electronic tubes. 
Entering this room through an inconspicu- 
ous door at the end of a hallway in the 
Moore school, visitors find themselves sud- 
denly hemmed in by dials and cables. Forty 
panels cover three sides of the room with 
switchboards. 

‘The machine has 20 accumulators, th 
Panels that add, subtract, and “remember. 
‘Three function tables of two panels each 


also contribute to this memory. By means 
of these panels, entire series of trigonomet- 
ric functions, for example, may be applied 
at electronic speed to any numbers in the 
machine. There is one panel that does the 
dirty work of division and square root. The 
other panels contain the initiating unit, 
where the first button is pushed; “program- 
which police the circuits and permit 
any variations of the basic operations: and 
the cycling unit, which sends out 5,000 
pulses per second. Above the panels are 
trays of wires that carry the numbers. 
Wires in other trays, below, carry the or- 
ders, Connected to the Eniac, a part of the 
complete installation, are two modified 
punchcard machines that permit the mys- 
terious device to communicate with the 
outside world 

The Eniac adds two 10-digit numbers 
faster than a man can write “1/5,000 of a 
second,” the time the machine actually re- 
quires to do the addition. The machine will 
multiply the same numbers in 1/360 of a 
second, faster than a man can push the but- 
ton and get over to the instrument that 
takes out the answer, 15 feet away. 

When using the Eniac, a mathematician 
must set up the equation, because the ma- 
chine only does what it is told, The mathe- 
matician details the entire sequence of what 
he wants done, He figures out just how 
each cable will be connected and to what 
panel. Care must be taken to see that these 
Sequences are properly timed. Instructions 
can be typed out and posted at the bottom 
of each panel. Someone else then can set 
the dials and do the actual connecting. 
When everything has been checked, the op- 


Here is the Eniac in its temporary home at the Moore School. The toll panel on rollers 
ground is one of three portable function tobl 
plete groups of trigonometric functions to ony s 


the left fore- 
These tables enable the mathematician to apply com- 
es in the roomsize electronic computer at great speed. 
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K. Sharpless, of the Moore School of En 
ineering, sets a dial on the Eniac’s initi- 
coting unit, which contains some of the 
master controls of the huge, complex mech 
anism, At his right is the cycling unit 
from which "brain" impulses flash out of 
the rate of 5,000 per second to sot the 
Enice racing through mathematical prob: 
lems it would take men years to solve. Mr. 
Sharpless designed some Eniac equipment, 


erator pushes a button in the initiating unit 
and goes off for a glass of water. The Eniac 
buzzes, clicks, and the job is done. 

‘The operating pulse is sent out by an 
oscillator at the rate of 100,000 per second. 
A counter collects these in groups of 20— 
the basic impulse. It is this pulse, or one 
like it, that does the work. 

In effect, when two numbers are multi- 
plied in the machine, the impulse travels 
to the reader and tells it to send a number 
into the transmitter and then to one of the 
accumulators. Meanwhile, an order has 
gone out to the accumulator to accept this 
number when it arrives, ordering the panel 
to hold it until it gets another instruction. 
Another pulse meanwhile picks up the sec- 
‘ond number and sends it in the same way 
to a second accumulator. Orders then arrive 
for each accumulator to send numbers to 
the high-speed multiplier. This unit has 
been told to take the two numbers, multiply 


A mointenance engineer od- 
justs one of the Enioc’s por- 
toble function tobles. The table 
here is being used to assist the 
computer's main mechanism in 
solving @ problem; it is hooked 
into the two panels ot right 
through bronze-encosed cables, 
seen above the operator's head. 


them, and send the result to the printer. 
Each panel has incoming and outgoing gates 
at the top and bottom. These gates are con- 
trolled by a series of relays, which deter- 
mine the time each will be open. Each panel 
also sends out an impulse when it finishes 
its job, so the entire machine is self-fed aft- 
er the chain has been started. Any combi- 
nation of panels can be used from two to 40. 
A panel can be withdrawn for repair or 
testing. But the Eniac operates at such 
terrific speeds that its working cannot be 
checked without stopping it, which can be 
done at any point. 

Physically, the Eniac is the most intricate 
and complex electronic device in the world, 
with 500,000 soldered connections, 70,000 
resistors, 10,000 capacitors. Other machines 
using the same principles need not be 80 
complicated. Scientists have enough un- 
solved, important problems to keep a hun- 
dred Eniacs busy for the rest of time. But 
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there is also a great need for simpler high- 
speed machines that can handle less com- 
plex problems. 

The history of science is studded with im- 
mensely valuable theories that lie unused 
because of the arduous calculations needed 
to put these theories to practical purposes. 
Astronomers say that in their field alone 
there are enough problems to keep at least 
one Eniac busy. The methods of weather 
predicting are still largely intuitive because 
no one has had the time to analyze the fig- 
ures accumulating for decades. 

Industry, of course, cannot stand still 
during the time lags between theory and 
applied science. The thermodynamic en- 
gineer, for example, knows that his best 
design lies within certain broad limits that 
he can determine with comparative ease. 
But, at this point, the mathematics becomes 
so arduous that he is unable to get all his 
answers. The manufacturer of gas turbines 
doesn’t stop work, however, when the 
mathematics of the cylinder design gets too 
unwieldy for his engineers to handle. He 
uses other tools. He starts building models 
—an expensive and time-consuming process 
that nonetheless had been cheaper and 
quicker than any other available method of 
analysis. He may have to build two thou- 
sand models before be clarifies one small 
point that has been holding him up. 

‘The designer of radio tubes builds rubber 
models of his electrical fields. He rolls steel 
balls through these fields to represent the 
flow of electrons. This may have to be done 
hundreds of times before some slight change 
can be made in the tube. 


Answers leave the Enice 
on punched cards, which 
ore translated into con- 
ventional figures (circle) 
by on 1.8.M. printer. 
Since equations solved 
often contain many vari- 
ables the answers consist 
‘of thousands of numbers. 
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Republic's new high-altitude reconnais- 
sance plane, the Rainbow, is estimated to 
have cost in the neighborhood of $8,000,000, 
a quarter of which was engineering cost. 
This plane, of course, is the latest in a long 
series. It was the end product of all the 
tests that have been conducted and all the 
planes that have been built since the Wright 
Brothers first flew at Kitty Hawk. No one 
can estimate how many models have been 
built in that time, or how much those models 
cost. The model cost of the airplane indus- 
try runs up into the millions. A very high 
percentage of those models might have been 
unnecessary if the designers and engineers 
had been able to use a high-speed computer 
to work out the mathematics of their com- 
plicated patterns. Wind tunnels are expen- 
sive to build and operate. Yet, sometimes 
as much as half the time of these tunnels 
is devoted to solving problems that could 
be done by the Eniac, in far less time. And 
this first Eniac cost about $400,000. 
Nothing that man has ever built has been 
possible without the use of numbers. The 
cost of handling those figures is a part of 
the price of every product of modern indus- 
try. The Eniac, or even better machines 
that can now be built with this one as a 
basis, points the way to a faster and more 
economical way of handling numbers. It 


promises cheaper air travel, better radios, 
wider use of micro-waves, and more efficient 
motors, for example. With the help of light- 
ning-fast computers to do most of the 
drudgery on problems that have baffled men 
for many years, today’s equation may be 
tomorrow's rocket ship. 


An offspring of the merry-go- 
round is the modern "Whirl-O- 
Plane,” which can be used in- 
doors by one or two children. 


Cast cluminum is used for 
this tricycle instead of 
steel tubing to make o 
lighter play mach 


Mera. TOYS are here again 


ARENTS of toy-age children will wel- V7 
come back the sturdy metal playthings ‘ 
for which wartime toys were a poor sub- 
stitute. Boy-proof tricycles, of new design 
and material, are coming; and improved 
models of play sewing machines and steam 
engines. Toy-makers figure on a 30-percent 
higher output this year to stop the cries of 
the 5,000,000 more children in the market 
for the latest thing in bomb-scooters. 


Today the alcoho! burner 
gires re, te electricity for 
ing the toy steom engine. 


“Pedal Bomb" is 
whet they coll 
this combination. 


“BABY EARTHQUAKES” 


to SPOT 


STORMS 


New waves found in atom blast help map under 


ground, locate oil, check vibra 


By ALDEN P. ARMAGNAC 


ARTHQUAKES of a newly discovered 
as warning ships of hurri- 
nes, tracing unwanted vibrations in ma- 
chinery, locating oil, and mapping unde 

ground bedrock for building foundations. 
Christened “hydrodynamic waves” by their 
discoverer, Dr. L. Don of Harvard 
University, these baby earthquakes were 
recorded for the first time by and 
hand-operated seismographs of his own d 

n during the full-scale test of the original 
atomic bomb in New Mexico last July 

A bonanza for scientists in many fields 
the biggest man-made explosion offered an 
arthquake specialist in particular a chanc 
to observe the results of a vertical punch at 
the earth, under exactly controlled condi- 
tions, Dr. Leet had barely four minutes 
in which to make his records. That was the 
time it took an 85-foot roll of paper, 
forated and sensitized like movie film, to run 
through the special camera built into his 
seismograph 

‘This camera needed no shutter because 
the paper strip was to be an uninterrupted 
record of the earthquake waves. The “pen 
that wrote this record was a weightless light 
beam, instead of the customary ponderous 
arrangement of arms carrying inked pens, 
or points scraping smoked paper charts. A 
pair of mirrors tossed this light beam back 
and forth 11 times before it reached the film, 
providing an “optical pointer” many times 
as long as a straight one. 

‘This single feature, more than any other, 
enabled Dr. Leet to embody the essentials 
of a seismograph weighing tons in a com- 
pact, 65-pound instrument. Resembling a 
portable phonograph, it could be carried by 


given such jobs 


automatic 
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in in machinery. 


How Dr. L. Don Leet, w 
10 seconds after atomic-bomb explosion, sot his 
portable seismograph to record resulting tremor. 


one man and set up simply by placing it on 
firm ground, adjusting three leveling screws, 
and unlocking the moving parts. 

In the sand of the New Mexico desert, 
however, Dr. Leet’s party first poured a 
small concrete emplacement several inches 
deep. Then, a few minutes before the ap- 
pointed time for the explosion, they gath- 
ered about the instrument. 

Just as lightning precedes thunder, the 
flash of the distant atomic explosion warned 


Dr. Leet of the earthquake coming toward 
him. Watching his wrist chronometer, he 
counted off 10 seconds, about half the ex- 
pected time of its arrival, and pressed a but- 
ton that started the film through the camera. 

‘While reporters toyed with sand that had 
been turned green by the atom-bomb ex- 
plosion, some time later, Dr. Leet sat in his 
Cambridge, Mass., office examining his de- 
veloped film. The microseisms—pronounced 
“micro-size-ems"—which he had detected 
and recorded would hardly be noticed by the 
average person. They would feel underfoot 
more like the vibration of a passing street- 
car than like a convulsion of the earth, but 
they were definitely tiny earthquakes. 


The camera is lifted from 
the seismograph so that the record on photograph 
paper may be developed and duplicated for analysi 


Neither Dr. Leet nor the War Department 
was surprised by this. But Dr. Leet was 
electrified when he studied his paper films 
and found that the most prominent waves in 
the record were of a type never recorded 
before. 

‘Under the influence of the “hydrodynamic 
waves,” so named for their resemblance to 
water waves, an elliptical motion is im- 
parted to a free, individual particle of land 
or sea; it advances at the top of its vertical 
orbit and recedes at the base. In these re- 
spects, these waves resemble the long- 
known Rayleigh wave, named after its fa~ 


mous British discoverer, except that the 
earlier type induced motion in exactly the 
opposite direction. In other words, the se- 
quence of impulses characteristic of the 
hydrodynamic wave—down, pull, up, push— 
reverses that of its counterpart. And the 
atomic-bomb ‘quake had a second conspicu- 
ous feature. This was a “coupled wave,” a 
type including transverse motion, which had 
been suspected by the Rev. Daniel Linehan, 
Weston College seismologist, and confirmed 
by Dr. Leet in 1939. 

Academically, all this was of first-rate in- 
terest. But did it have any practical use— 


Here beside the com- 
ero is the completed roll ready for processing. Cer- 
tain portions ore closely guorded military secrets. 


beyond deciding, say, whether a quarry blast 
or a boy's baseball smashed a kitchen 
window? 

In Dr. Leet’s opinion, recently announced 
by Harvard University on the basis of evi 
dence so far available, hydrodynamic waves 
and coupled waves probably offer early ap- 
plications of major importance. 

Warning vessels in the path of Atlantic 
hurricanes and Pacific typhoons (two differ- 
ent names for the same devastating kind of 
cyclonic storm) in time for the ships to 
make for safety suggests itself as a prime 
use for the new earthquake waves. No 
more elaborate equipment would be needed 


than installation of a chain of Leet seismo- 
graphs along seacoasts, with radio inter- 
communication between them and with 
ships at sea. The same rapid fluctuation of 
air pressure that causes the ominous “pump- 
ing” of a ship's barometer, near a storm, 
probably causes baby earthquakes such as 
have been observed to radiate from the 
storm. In contrast to an atomic bomb's 
range of a few miles, hurricanes emanate 
microseisms that have been picked up 1,000 
miles away. 

What would be simpler, then, than for two 
or three shore seismograph stations to take 


Dr. Leet discovered that 


1s dominant features ore 
hitherto unknown to science. 


hydrodynamic waves, 


bearings on a hurricane at co-ordinated in- 
tervals, a predetermined number of minutes 
apart? By triangulation, a central station 
could then locate the hurricane, chart its 
course, and even determine its speed. 

Lest anyone take this lightly, let him re- 
call that during World War II, four U.S. 
Navy destroyers sank with heavy loss of 
life, not in combat action but fighting hurri- 
canes and typhoons. 

When moving in a horizontal direction, 
hydrodynamic waves travel at a relatively 
shallow depth of water or earth, about half 
a mile to a mile below the surface. Like 
sound echoes, they bounce off underground 
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formations of rock of contrasting density 
—a characteristic of microseisms long since 
put to good use by prospectors for oil. “Wild- 
caters” who once sank wells with more op- 
timism than success have given way to 
trained crews with scientific apparatus to 
explore promising sites. They set off small 
dynamite blasts at predetermined points on 
@ carefully surveyed map of the district. 
At other points, receivers like seismographs 
register when the surface waves arrive, and 
when the echoes from subterranean forma 
tions follow. From the difference in time, 
the location and depth of “salt domes”—not 
infallible, but likely signs of oil—are soon 
charted. For this purpose, the portability of 


The interior of the sei 
mogroph diagramed to show how light beams zig- 
10g to ond fro to chart baby-earthquake impulses. 


the Leet seismograph especially seems to 
recommend it. In another suggested appli- 
cation, it would map bedrock to assure firm 
foundations for the towering spires of to- 
morrow’s buildings. 

Finally, in these glistening supercities 
that we hope to see, we will be spared the 
bumps, quakes, rattles, and clangs that we 
have deluded ourselves into considering 
marks of industry and progress. Whether 
nerve-racking vibration comes from a pneu- 
matic riveter, a printing press, or a Diesel 
plant, a Leet seismograph would readily 
trace it to its source. 


'SEISMOGRAPH STATION 
KS UP SHOCK WAVES) 
MEASURES THEIR ANGLE 


fo Traces 
LONGITUDINAL 
TRANSVERSE 
VERTICAL 


With “baby-earth- 
quake” detectors, 
experts may trace 
squeaks, thumps, and 
rattles in industrial 
machinery to + 

sources. Maintenance 
men could immedi 
ately put their fin- 
ger on the fault and 
Promptly correct it. 


igh-speed hurricone worn- 
by the Leet seismo- 
groph is diagramed in the 
above drawing, showing how 
quakes emancting from 
hurricanes might be picked 
up by separate shore sto- 
tions. Storms’ po! 
would be radioed to ships. 
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‘Ted Hell's origin! lose tw mating on 
‘cutomobile 10 an airplane was to de- 
velop @ design. tho! porotroops and 
commandos could use. 


With its 30-foot wing ond its toil 1 


Drive 


Hight Up 


FLYING automobile with a 130-hp. Franklin 

engine cruises at 110 m.p.h. in the air and 
travels 60 m.p.h, on the road. Those speeds were 
set by the first model of a design by Ted Hall, 
aviation engineer. Portable Products Corp., Gar- 
land, Tex., is considering the possibilities of 
producing it. 

‘The “roadable” plane has detachable propeller, 
wing, booms, and tail. The forward end of the 
engine crankshaft turns the prop, while a shaft ex- 
tends aft from the engine into a conventional auto- 
mobile transmission and differential. Power goes 
both to propeller and rear wheels for the take-off. 


heel, “roadable" 
airplane seats only two, but hos 
comple luggage space in the rear. 
Rear wheels are on shock struts. 
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Schluchsee Dam, 950 feet long and 120 feet high, 
held enough water to wash out our Rhine crossings. 


By LT. COL. STANLEY W. DZIUBAN 
U.S. Army, Corps of Engineers 


/ECAUSE they had learned how to control 

rampaging rivers in a laboratory at 
Vicksburg, Miss., U.S. Army engineers 
were able to tell where, when and how Allied 
troops should cross the Rhine. And what 
they learned in Europe about how to handle 
millions of gallons of flood waters will help 
tame the Mississippi, Missouri, Ohio, Con- 
necticut and other American rivers. 

‘The Army acquired this know-how large- 
ly with models — hydraulics models — 
though the efficient flood-prediction system 
used for years on many of our rivers was 
an important aid. 

In the Waterways Experimental Station 
at Vicksburg, the world’s largest hydraulics 
laboratory, Army engineers have built large 
models of U.S. rivers, On these models 
they have reproduced various kinds of floods 
and tried out proposed methods of dealing 
with them. Impressive advances in flood 
control and navigation construction work 
have resulted. 

During the anxious winter of 1944-45, 
French scientists and workmen, supervised 
by U.S. Army engineers, built a model of the 
Rhine that incorporated all the engineers 
had learned at Vicksburg, and more. 

As early as the Tunisian campaign, the 
United Nations had been tipped off to titanic 


with Models 


LESSONS LEARNED ON THE 
RHINE WILL HELP TAME 
U.S. RIVERS 


tricks that the Nazis were prepared to play 
with artificial floods and flood waves. Cap- 
tured German staff studies showed what 
could be done by manipulating or destroy- 
ing hydroelectric and other dams. By open- 
ing and closing such dams in proper 
sequence, sections of certain rivers could 
first be dried up and then swept by huge 
flood waves that would destroy boats, 
ferries, and floating bridges, and thus wipe 
out our means of supporting any troops 
who might make a surprise crossing. The 
captured studies showed, too, that those 
flood waves could be repeated in cycles and 
thus thwart efforts to build semipermanent 
pile bridges. 

Engineers of the Sixth Army Group saw, 
in August 1944, that if they tried to force 
an assault crossing of the Rhine some- 
where between Basle, at the Swiss border, 
and Mannheim or Mainz they would be 
particularly vulnerable to these artificial 
floods. They found that there were seven 
dams along the Rhine from Basle to Lake 


Allbruck-Dogern is typical of the seven Rhine dams 
whote weir gates could produce floods repeatedly. 
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Constance. These consisted of sliding steel 
weir gates, which could be raised quickly to 
release the mighty force of flood waters. 
But they were owned jointly by the Ger- 
mans and Swiss and we could not bomb 
them without violating Swiss neutrality. 
An eighth dam, located just north of Basle, 
was fully in German control. 

‘Most dangerous of all was the Schluchsee, 


NORMAL BANKS. 
OF THE 
RHINE RIVER 


ON GROUND) 


holding back a mighty reservoir in the 
Black Forest. If this concrete gravity dam 
were demolished it alone would pour into 
the Rhine as much water as Mohne Dam 
let loose when it was wrecked by RAF 
“dam busters.” The U.S. engineers knew 
they had a real problem on their hands. 
‘To lick it, they set about first to find out 
just how ‘these artificial floods might act 


OBSERVERS READY TO REPORT 
FLOODS CAUSED BY OPENING 
RIVER DAMS IN MANY 
DIFFERENT COMBINATIONS 


SCALE MODEL OF 
FLOOD PLAINS OF RHINE RIVER 
BUILT OF CONCRETE COVERED 
WITH COARSE STEEL MESH 
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MINIATURE FLOOD PLAIN 
.T CONFLUENCE. 


FACE OF 
ACTUAL FLOOD PLAIN 


RESERVOIRS IN 
SOUTHWEST GERMANY 
CAPACITY IN MILLION GALLONS 

1, AUGUST-WYHLEN 

2. RHEINFELDEN. 

3. RYBORG-SCHWORSTADT 3220 
4, LAUFENBURG 


5. ALLBRUCK-DOGERN 

G.RECKINGEN, 

T-eGLisAU 

8. SCHLUCHSEE 

9.KEmes: 

SCALE — MILES 
a 10 20 30 


'SCHLUCHSEE DAM'S HUGE 
RESERVOIR ON SCHWARZA RIVER 


OPENING THIS DAM 
WILL DISCHARGE WATER 
INTHE SCHLUCHSEE 
Reservoir DOWN THE 
SCHWARZA RIVER INTO 
THE RHINE, CAUSING, 
‘A FLOOD 


On the elaborate hydraulics mod- 
els of the Rhine ond Schworra 
rivers (left), built ot Grenoble, 

engineers loorned how to 
Simulate the roughness of «river 
channel, simply yet accurately, 
‘ond how to duplicate quickly ony 
given flood conditions that might 
rise naturally or artificially. They 

electronic devices to time, 
‘observe, ond record their data, 
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‘STEWART ROUSE 


Schluchtee Reservoir (below), as 
reproduced on hydraulics model. 


and what damage they could do, and next, 
to establish a reliable flood-prediction and 
warning service. 2 

At Grenoble, they found a manufacturing 
concern with the largest hydraulics labora- 
tory in France. Despite all kinds of short- 
ages, the firm completed a model in one 
month that normally could not have been 
built in less than six months or a year. A 
90-mile stretch of the Rhine was reproduced 
in a model more than 700 feet long. It con- 
tained miniature bridges, levees, working 
models of dams, and other essentials. 

Every conceivable combination of flood 
conditions was tried out in scores of test 
runs on the big model. Gauges and auto- 
matic recording equipment supplied infor- 
mation that was analyzed and translated into 
graphs. Whenever it was possible, the en- 
gineers checked the accuracy of their model 
experiments with theoretical calculations. 
They soon were able to predict the size and 
nature of any flood waves the Nazis might 
produce, and the time factors involved, at any 
point in the zone of the Sixth Army Group. 

Flood forecasts are based primarily on 
readings of river and rainfall gauges. Re- 
ports are flashed to a central office, where 
future river levels are predicted, usually 
only a few days in advance. But the fore- 
casts can be extended by estimating future 
rainfall from weather reports. 

Army engineers set up a flood-prediction 
and warning service for the Rhine, with 
headquarters near Paris. As we reached the 
river at various points, gauges were in- 
stalled. The AAF provided weather reports. 
Rainfall was measured in parts of the Rhine 
Basin under Allied control and estimated in 
areas still in German hands. Special agents 
in Switzerland obtained gauge readings of 
rainfall and the river's level there and were 
alerted to report quickly any German 
tampering with the dams along the Swiss 
border. Their gauge readings were for- 
warded to the headquarters of the service 
several times a day by radio, telephone, and 
teletype. The reports were quickly corre- 
lated and accurate predictions and warn- 


ings flashed to various Army headquarters. 

Fully aware, then, of the effects of po- 
tential floods, and protected by an adequate 
warning system, the Army engineers selected 
the best sites for assault crossings and 
bridges. They chose the safest places in the 
wide, flat Rhine flood plain for assembly 
areas, dumps, hospitals, and reserve cross- 
ing equipment. They arranged with the 
AAF to destroy the dams along the Swiss 
border, if the Germans started to tamper 
with them, in a manner and sequence that 
would not hurt our ground operations. And 
they asked for a low level air attack, which 
put Kembs Dam out of operation. 

So accurate were these precautions that 
in no case did the Rhine interfere with our 
crossings. Troops were given prompt and 
steady support, which enabled them to push 
deep into Germany without pause. 

‘The Germans did attempt to seize com- 
plete control of one of the Rhine dams, but 
were foiled by the Swiss. 

American hydraulics engineers now are 
eagerly studying reports of how the Grenoble 
model of the Rhine was made and used. In- 
genious methods, materials, and equipment 
went into that model and these will improve 
our own model experimentation, essential 
to river improvement work. 

‘The Rhine project has taught us much 
about the theory of open-channel flow and 
how to apply this theory. And it will have 
‘an important influence on hydraulics en- 
gineering in general, affecting instruction, 
research, design, and practice. 

In their flood-control work in the past, 
our engineers have dealt largely with slowly 
rising waters, such as heavy rains produce. 
Now they can apply the lessons of the Rhine 
to the control of another kind of flood, the 
steep, devastating rush of water from dams 
that fail or are blown up. Another war 
probably would begin with a crippling at- 
tack on our industrial potential. This at- 
tack doubtless would include hydroelectric 
and other dams among its objects. 

‘The Rhine project also has taught us how 
to use artificial floods for defense. 
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Like every big publication, Popular Science 
Monthly has been hard hit by the paper 
shortage. Paper, although printed by the 
page, is bought by the ton. And to get the 
tonnage we are forced to take a quality of 
paper way below our standard. We don’t 
like to do this. We don’t like to see illustra- 
tions on which photographers and artists, 
engravers and printers have lavished so 
much skill come out on the page looking like 
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soft coal on a tablecloth. But we would 
rather risk poor paper than cut down the 
number of copies of your magazine—or, 
worse—cut down the number of editorial 
pages, which for years has run the same in 
every issue the year round. As soon as 
possible PSM will restore the fine, white 
Paper that helped make it such a well- 
printed, easy-to-read magazine in the past. 

The Editors 


Everybody hos 


rm for automobile tires. 
Tubes would be designed so that a leak 
would cause a whistle to blow. Mrs. A. G. 
Hellstern, Hinsdale, Mont., originator of 
the idea, thinks such a device would guard 
against accidents, 


Fire-hose reel equipment for small 
houses or apartments. Daniel Gordon, New 
York City, says it should fit under the bath- 
room or kitchen sink. A quick faucet con- 
nection could be made and the hose unrolled. 
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ID LIKE 10 ae THEM MAKE. 


YOURS Popular Science Monthy 


Bigger Honorable Discharge buttons for 
ex-GIs, Kenneth E. Friend, Greensburg, 
Ind., suggests two advantages: nearsighted 
civilians would recognize the design more 
quickly; lost buttons would be easier to find, 


Fe 


Decorative phone that will allow free 
use of hands. Harriet Inglesby, Holland, 
Ohio, believes it would be an improvement 
on the one described in PSM, Oct. '45, p. 96, 


Applause transmitter as an attachment 
to home radio sets. Thus listeners to broad- 
cast programs of all kinds would be able 
to show their appreciation to the artists or 
sponsors in the studio. A dial on the indi- 
vidual radio could be turned to indicate the 
degree of the listener's interest. This could 
be made to register on a wall chart or scale 
at the studio, or it might be translated into 
actual applause that could be heard. The 
idea was submitted by Lt. Stanley F. Burk, 
Eskridge, Kan. 


——_— 


PAINTINGS 


Famous Artists Portray 
Petroleum Industry 


O COMMUNIQUES were issued on the 
effort of the petroleum industry that 
boosted production 38 percent to provide 
three fourths of United Nations oil in World 
War II, but prominent American artists 
have captured the drama in oil paintings. 
Controverting Napoleon, General Patto 
said: “To hell with rations. Give me gas. 


ARTIST ADOLF DEHN depicts man's 
conquest of noture at a Venezuelan oil field. 
Some wells stand in water up to 100 feet deep. 


The petroleum industry did—5,250,000 bar- 
rels a day. A priceless contribution was 
600,000 barrels of aviation gas daily for 
the air offensive that stopped Hitler's 
gas supply. 

Even more remarkable than expansion of 
production were the technological miracles 
worked. The industry discovered or in- 
creased output of such invaluable war ma- 
terials as gel gas, toluene, camouflage 
smoke, noninflammable gas, anticorrosives, 
insecticide bases, all-temperature lubri- 
cants, and butadiene and Butyl. 

Popular Science Monthly on this and 
the following two pages presents a repre- 
sentative group of the paintings. The Stand- 
ard Oil Co. (N. J.) sponsored the project. 


own 
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IN ARCTIC, Georges 
Schreiber captures thrill 
of wall kicking off in a 
bright pyrotechnic display 


ERNEST FIENE hos 
symbolized the weird and 
unearthly appearance of 
the huge spherical stor- 
‘age tanks used for buta- 
at Baton Rouge, La 
roruun 
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FREDERIC TAUBES cought the fire of the weld- 
ing rod, dripping molten in the heat and glare 
of the electric spark, os a welder joined sections 
of the "Big Inch.” This line is 1,252 miles long. 


BIG GATE VALVES ot ocean terminals of pipe 
lines (right) made realistic on canvas by Taubes. 
Some oil gets 1,500-mile pipe-line journey: various 
kinds con be pumped through in successive batches 


ADOLF DEHN 
hed a jungle sot: 
ting for this por- 
trait of the pump 
station at Quiri 
quire, Venezuela, 
Roads ore carved 
out between wells, 
and. vegetation 
must be cut back 
constantly to keep 
it from overrun- 
ning all cloared 
spocein the ares 
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ness of the Adaptor System, the scientific method 
of camouflage developed by Lt. Comdr. George 
C. Evans. Pattern causes no eyestrain among crew 


How Navy’s 


Based on established ond reliable optical laws, the 
Navy's World War II camouflage used black and white 
painted patterns on vessels, producing startling visual 
deception that was confounding even at a 50-foot 
range. Strongly contrasted stripes in the designs made 
accurate observation virtually impossible. False 
shadows created most deceiving illusions of shape. 
Sterns were " geor was “hidden,” and en- 
tire ships heeled” through the scientific use 
of point. The ineffective battleship gray and Danle 
System of camouflage (left) were rendered obsolete, 


h cruiser Gloire was the first major vessel to get the Adaptor pattern. The long reach of 
er forecastle hat been "cut back" to make her look more like o destroyer, her bow is bent hard to 
starboard, and her stern is convincingly broken up. At dawn or dusk or in fog the illusion and decep- 
tion are greatly Even in moonlight the stripes create bizarre, unpredictable distortions. 


Viewed kevend the range at 
visually thi all bt ears (right). 
She be rows oway, @ 
desirable effect Neeser a a Slight sky background, 


New Tricks 
Concealed Ships 


th the stripes 


insane aving-makar. Cmdr. Jobe E 
eley had several squadrons so disg 
Some PTs had light-green ond black 
stripes for concealment in tropic waters. 


Short-Hop Helicopter 
RoTORCYCLE is what the AAF dubbed this 
Firestone G. & A. helicopter because it was 
first built to act as a substitute for the 
motorc It weighs only 1,800 pounds 
with a full load. Speed is over 100 m.p.h. 
estimated celling above et, and 
range about 250 miles or three hours. It has 
than most helicopters 


10,000 fe 


less “stick shake’ 


Fog Shields Fireman 
HIGH-PRESSURE fog puts out this airplane 
es be- 


fire in 30 seconds as fireman adv: 
hind a vertical fan spray. The millions of 
droplets have a heat absorption 35 times 
water from a fire hose. Power 
engine maintains the 


that of 
take-off from 


a truck 
necessary high pressure 


Fronces Longford, one of the judg 

in PSM's handicraft contest, visit- 
ing the Birmingham General Hospital, 
Van Nuys, Calif, offers o bit of 
encouragement to Pfc. Richard Bikow- 
ski, who is working on @ band saw. 


The stage, ond radio stor 
dons a work apron (below) to lend o 
hand to Pvt. Fred W. Kesler. The 
wounded Pacific veteran is sanding 
and polishing a project in plastics 


At the clay-work bench, Cpl. Charles 
A. Brodwolf and Lt. David Jorgens 
make room for a willing hand, and M 
Langford tests her skill at mod 


HALF- WAVE 
ANTENNA 


LIGHTNING 
ARRESTER 


— | 
/ CONNECTED TO 


WATER SUPPLY 


A TELEVISION ANTENNA that can be 
used also as a sprinkler for cooling a 
building in hot weather and for fire and 
lightning prevention has been patented by 
Edward J. Cowan, of Springdale, Conn. 
‘The antenna, made of one-inch brass or 
copper tubing, has tiny holes on either 
side through which water can be sprayed. 
A pipe extending into the building con- 
nects to the water supply. The inventor 


TWO TROUBLES of smokers would be 
eliminated by these packaging ideas, In- 
ventor Harold Warp, of Chicago, would 
have a pack of cigarettes wrapped in a 
continuous strip of matches so that the 
smoker would always have a light handy. 
A striking surface would be provided on 
any side of the package except the top. 
‘The match, stems would be part of the 
Wrapper. Matthew L. Kus, of Carthage, 
Be solves the ash- and stu 


TRIKING 
SURFACE hes 


JET STEERING for ships and other water- 
craft, designed to increase a vessel's ma- 
neuverability, is the idea of Morris Katcher 
and Stanley W. Walker, of New York City. 
Conduits from intake openings near the 
bow run to paired discharge openings 
toward the stern. If the rate of flow of the 
water coming in remains equal on both 
sides, the vessel's course is unchanged. But 
if one or the other of the incoming streams 


INTAKE 


. His metal cigarette case (rite) 
sliding ash tray” bottom. 


is wholly or partly choked, the opposite one 
pushes the vessel's stern sideways, causing 
‘a change of course. This forward steering 
means may be synchronized with the con- 
ventional rudder in the rear to enable the 
boat to turn through a shorter radius than 
if only the rudder were used, or it may be 
operated independently. The two steering 
devices also can be used to give the boat 
a lateral motion. 
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EVERYTHING BUT TALENT is provided 
for the musician who uses this combination 
seat and music stand that Margaret E. 
Shick, of McFarland, Calif., has invented. 
‘The player can adjust the stand both hori- 
zontally and vertically, raise or lower the 
swivel seat, and even rest his feet on the 
base of the stand, if the orchestra conduc- 
tor doesn’t object to his playing in that 
informal position. A music rack, built to 
accommodate both large and half-size sheets 
in separate compartments, is attached to 
the left side of the seat, where it is handy. 
The combination seat and music stand is 
portable but rests firmly on the floor. 


A BLAST OF HOT AIR from this torch, 
which has been devised by William M. 
Phillips, Jr., of Detroit, welds a seam or 
joint in thermoplastic materials, Behind 
the nozzle that directs the jet of hot air is 
a roller that smooths the job down. Air is 
brought to the proper temperature by being 
passed through a long coil of electrically 
heated nickel-chrome wire. Rights in the 
patent are owned by Udylite Corp., Detroit. 


ROPES THAT GLOW IN THE DARK are 
proposed by Richard F. Warren, Jr., of 
Stratford, Conn., as a means of indicating 
the line of a highway fence, or warning of 
excavations, or locating a towline. Mr. 


rials and that it should have a coating of 
tough, flexible, elastic, and translucent plas- 
tic to protect the luminous surface from 
moisture and abrasion. He also 

the use of luminous materials that would 
reflect ultraviolet and infra-red light. 


POTATO CUTTER. 
John 8. Garner, of 
Darlington, 8.'C., 
has designed a kitch- 
en utensil (right) 
which, when used 
sideways, does a 
prosaic job of po- 
tato paring, but 
which, when drawn 
endways. along a 


EW commercial transport planes, 
nrinking the United States to 1/200 

the size of a century ago in terms of tim 
are incorporating a brand-new concept of 
comfort for the passenger. When airliners 
began operations in the late 1920s, the 
mechanics of operation were a primary 
consideration with designer and air-carrier 
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companies. Today cushion-rubber chairs, 
modernistic lounges, and temperature con- 
trols are deemed as important as the navi- 
gational devices up front. To those are 
added speed; transcontinental flight in the 
Lockheed Constellation, for instance, is a 
matter of 10 hours, and crossing the Atlan- 
tic Ocean between Washington, D, C., and 


Double-decked Boeing Strato- 
cruiser hos made a record of 
slightly over six hours from 

le to Washington, D. C. 

is comfortably upholstered 

finer will carry up to 114 
possengers or 39,000 pounds 
of cargo at speeds well over 
300 m.p.h. Cabin is pressur- 
ied to the atmospheric equiv- 
alent of © 6,000-foot level 


Up to 70 passengers will be corried 
by day in the Douglas DC-6 (left), 
while ot night the capacity will be 
26. Speed and comfort ore stressed. 


In Convair's Model | 10 (below), Hen- 
ry Dreyfuss has made good use of 
indirect lighting, polaroid windows, 
reclining choirs, in interior design, 


First postwor luxury gir transport to en- 
tor service, the Constellation plies be- 
tween coosis in 10 hours. Passengers get 
fing aboard at New York ofter the theater 
reach Los Angeles for o late breakfast, 


Sarwar? 


Here's the biggest airliner af the lot—Consolidated Vultes’s Medel 37. Weighing 320,000 pounds, it 
will be nearly twice os heavy as any land plone yet flown. Six gasturbine engines will drive the giant, 


a 


Paris, France, takes less than 18 hours, 
Designers and engineers are preparing 
other titans to speed the new era of air 
travel—Douglas’ DC-6, the huge Strato- 
cruiser by Boeing, and the gigantic Model 
37, by Consolidated Vultee. Soon a passen- 
ger may breakfast in London, enjoy a late 
lunch in New York, and go to bed that 
evening in Los Angeles. 

Just what do these new giants offer? 

Constellations carry 57 passengers more 
than twice as fast as the familiar veteran, 
the 180-mile-an-hour DC-8. The fuselage in 
cross section is a perfect circle. Two super- 
chargers pour fresh air into the cabin to 
hold pressure at a simulated level of not 
more than 8,000 feet, and heating and re- 
frigeration control the temperature. Cir- 
cular windows enable passengers to enjoy 


The greater 
cruiser pil 
signer, to 
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Each berth of the DC-6 has an out- 
side window. Lowers ore 76 inches 

inches, beth about 
Bedding and end 
panels ore stored in upper berth, 


A cross section of proposed Pan 
American Clipper, showing the in- 
terior of the 204-possenger trans- 
port. Upper deck has lounge and 
rest rooms, lower has staterooms. 


the unfolding view. More than 100 Con- 
stellations are being rushed to completion. 

When the DC-6 makes its appearance, it 
will be 80 inches longer than the DC-4 and 
will cruise at about 275 m.p.h, Passengers 
will enter this plane through a door aft of 
the wings. They will relax in cushion-rubber 
chairs, and stewardesses will serve meals 
from buffets near the door. 

The two decks of the Stratocruiser have 
been created by building one fuselage above 
the other. ‘The bottom section is as wide 
as the Army's Superfortress., The upper is 
slightly larger. 

Consolidated Vultee’s Model 37, develop- 
ing 30,000 horsepower, will have a cruising 
speed of 342 mp.h. This monster will be 
nearly twice as heavy as any land plane 
yet flown. On nonstop flights up to 4,200 
miles, 204 passengers will enjoy the comfort 
of four cabins on two decks. 

These planes use plenty of gas. At take- 
off, the Model 37's six big engines will 
consume fuel faster than you could bail it 
out of a barrel with a 10-quart pail, but 
they develop more power than 360 Ford 
V-8 engines. The electrical system would 
supply a town of 5,000. 


Portable Saw-Gun Has 
Streamlined Housing 


‘A TUBULAR, ribbed handgrip 
features the improved, stream- 
lined housing of the Saw-Gun, 
a portable power saw and file 
that is also equipped with a 
pistol-grip, detachable handle. 
An ordinary hack-saw blade or 
file fits into the holder. The 
Mid-States Equipment Corp.,of 
Chicago, is the manufacturer. 


Lightning-Quick Grip 
Assured on Screwless Vise 


A PusH or pull on the knob and an easy 
press on the lever lock work in place on 
the recessed parallels of the Grip-Master, 
a revolutionary screwless vise, put out by 
National Machine Tool Co., Racine, Wis. 


i 
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Automatic-Feed Soldering Iron 
Ejects Fixed Amount of Sold 


AN automatic-feed, electric soldering iron, 
the Bject-O-Matic (below), is trigger- 
operated and deposits a measured amount 
of solder from a reel in the bakelite handle. 
Excessive heat is dissipated by the niu 
graduated cooling vanes. Manufacturer is 
Multi-Products Tool Co., Newark, N. J. 


Ratcheting, Open-End Wrench 
Has Compound Leverage 


THE compound-leverage characteristic 
and the notched jaws of the ratcheting, 
open-end wrench at the left give the tool a 
sure grip on any shaped nut. The fact that 
it ratchets makes it unnecessary to remove 
the wrench until the tightening or loosen- 
ing job is finished. The absence of the 
spanner-type upper jaw permits the slender 
tool, which was designed by George Logan, 
of New Hope, Pa., to get succeeding grips 
on a nut that is fixed in close quarters. 
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GLIDER has reserve POWER 


—S 


two-place 
angine to take ol 
ib and return. 


BUMBLEBEE, 


glider, uses, on 
aid, if needed, to clim 


DESIGNER Howley Bowlus checks 
ship's I6-hp., four-eviinder motor. 


+ for the boom 
‘ontrolled Bumble- 


ALL PLYWOOD xcs! 
Tength, 18 feet. 


sustaining the toil, dud 
Lae's wing spon is 4672 feet 


REAR VIEW 
peller. Tricycle 


pusher pro- 
retractable. 


shows 42-inch 
landing gear is 


only 465 pounds empty ond 


sand payload. Tiny engine con 
h 


GLIDER sighs 
ae olf at 75 m.p.h. 


con carry « 350-P 
drive the ship an hour on: 
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demolition ox- 
_Perts, explain weird attire to @ California mermaid. 


By HARRY SHERSHOW 


throwers, booby traps, and other 

1d War II inventions, have come some 
devices that promise to survive and become 
indispensable in peace. Among them are 
oxygen-charged respiratory units, perfected 
for the Army and Navy for underwater 
offensives against the enemy. Like DDT and 
the jeep, these breathing machines will be 
of service to anyone who learns to use them. 

Several such breathing devices cropped up 
during the war, One of them, the Lambert- 
sen Unit,was invented in 1940 by a mechan- 
{eally-inclined medical student, Christopher 
Lambertsen, who designed it originally as 
an appliance to help him become a better 
swimmer, Once he had tried his device suc- 
cessfully in the water several times, he 
decided that he had something more than 
merely a swimming aid, so he trudged to 
Washington and offered it to the Navy. 
After thinking about it and testing it, the 
Navy filed his idea and apparently forgot 
it. But two years later, the invention \ 
rescued from the files and turned over 
the Office of Strategic Services, which was 
then being organized. 

Lambertsen received a commission in the 
Army Medical Corps, was assigned to the 
OSS, and was asked to muzzle his invention 
so that it wouldn’t give off any telltale air 
bubbles. At the time, that was a problem 
comparable to stopping soda pop from 
fizzing, But by introducing a canister of 
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Onn of the wealth of atom bombs, flame 
for! 


special soda lime, which absorbed carbon 
dioxide and sent the rest of the swimmer’s 
exhalations along through the system to be 
used over again, Lambertsen made a “non- 
effervescing” rebreather. The improved de- 
vice was accepted by the OSS for its special 
underwater squad of “frog men,” a name 
coined by the British to describe their 
underwater warriors (PSM, Dec. ’45, p. 
121). Lambertsen, then a captain, joined 
the frog squad as an instructor. 

In its comparatively brief Army career, 
the unit was successfully employed by the 
frog men in a number of various activities, 
both in and out of water, including salvage 
operations, damage control on shipboard, 
some underwater attacks on enemy ship- 
ping, beach reconnaissance, underwater 
demolition work, and repair and inspection 
of docks and ships’ bottoms. Now, with its 
war mission honorably completed, the Lam- 
bertsen Unit gives promise of becoming 
more popular and more practicable, accord- 
ing to its enthusiastic inventor. 

‘Commercially, says Captain Lambertsen, 
it can be used in mine rescue work,, fire 
fighting, rescue of persons from burning 
planes, buses and trains; and for damage 
control in smoke-filled or flooded ships’ 
compartments. Furthermore, it can be used 
for quick salvage of planes sunk in less 
than 100 feet of water. Boat owners will 
probably find the unit invaluable in recover- 
ing lost anchors, straightening out lines 
that have become fouled about propellers, 
and replacing or inspecting mooring buoys. 

But users of the Lambertsen Unit will 
also be able to create new water sports and 
introduce both good and poor swimmers to 
@ new and fanciful realm. 

‘The Lambertsen unit, however, does have 


Lombertsen Unit is a vest, which 
ond inflatable bladders, and o 


ports: ball 
iratory system. 


its Umitations. Diving to depths of more 
than 60 feet is not recommended, because 
of the danger of poisoning from oxygen, 
which becomes quite toxic at high pressures. 
At 60 feet, though, a swimmer can stay 
down for about 45 minutes, long enough for 
a quick rubber of underwater bridge. In 
depths of less than 30 feet he can stay 
down for longer periods, sometimes as long 
as 24 hours.. Water temperature, however, 
has a good deal to do with how long & 
swimmer can stay under. 

‘Underwater swimming involves risks, no 
greater in number, perhaps, than those of 
football or ice hockey, but a little differ- 
ent in character. Wearers of pure-oxygen 
breathing units are subject to such acci- 
dents as suffocation, carbon dioxide accu- 
mulation, oxygen poisoning, sinus pain, rup- 
tured lung, ruptured eardrum, infections of 
the external ear, or pain in the middle ear. 
All such accidents, fortunately, are prevent- 
able, just as ducking at the right moment in 
‘a ring might save a boxer from a broken 
nose, Captain Lambertsen’s system of pre- 
venting underwater mishaps includes going 
down only to modest depths, making cer- 
tain that the equipment is in good order, 
breathing properly, and descending and 
ascending at moderate rates of 


Reputedly dangerous forms 
of marine life also loom as po- 
tential hazards to the submarine explorer. 
But Captain Lambertsen reports that al- 
though his men came in frequent contact 
with many jellyfish, sharks, barracuda, eels, 
rays, and octopuses, there were no serious 
tussles with any of them. One swimmer 
even became so daring and playful, says the 
captain, that he kicked an inquisitive shark 
in the belly and got away with it. 


Equipped for underwater exploring or, ot the Red 
Cross thinks the Lombertsen Unit may be used, for 
life saving, this man has dispensed with the rubber 
suit, but wears fins for swimming long distances be- 
neath surface. Dial on his wrist is o depth gous 


Photoflood lamp gives odd look to machine thot 
makes 300 color prints an hour. Below: Roll of 


From transparencies 
this size come prints 
as large as the one 
at right. Pavelle 
Color, Inc., now mass 
produces only 3 by 
4¥f-inch prints, will 
make other sizes as 
obtains equipment. 
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COLOR PRINTING 


by the yard 


NEW assembly-line technique is turn- 
ing out as many as 300 prints an hour 
from Kodachrome and Ansco transparen- 
cies, providing seven-day service to the 
growing army of color photographers. The 
speedy apparatus that makes this possible 
has recently been put to work by Pavelle 
Color, Inc,, at its plant in New York City. 
Electronic controls in the enlarging ma- 
chines make them function almost auto- 
matically in blowing up 35-mm. trans- 
parencies to 3 by 4%-inch “Printon” prints. 
Human judgment is still needed to decide 
the best exposure range for the principal 
subject matter on a color transparency. But 
‘once expert coders have marked a frame 
“normal,” or with a double or single plus 
or minus sign, the printing-machine opera- 
tor has merely to press a correspondingly 
marked button to obtain a proper exposure 
for each frame. 

As light from an R-2 photoflood lamp 
shines through a transparency, one image is 
projected on printing material (passing 
through the machine on a 240-foot roll) and 
another is thrown horizontally toward a pho- 
toelectric cell in the housing at the rear of 
the machine. The cell, assisted by a battery 
of electronic tubes behind it, determines each 
exposure on the basis of the total light that 
passes through the film. The amount of 
light therefore must be controlled, and is 
gauged by the button that the operator 
pushes. Prints are clipped and mounted as 
they come off the assembly line. 


Red. White and GOLD 


Children of Weeds 


LOWER experts call them “mums.” They 

are the elegant hybridized grandchildren 
of rank, weedy plants closely related to the 
daisy. Hundreds of varieties of these chrys- 
anthemums have been developed, ranging 
from vest-button-sized pompons to blos- 
soms the size of a hat. Some are smooth. 
Some are shaggy. 

‘On the 65-acre farm of Robert L. Smith 
in California's San Fernando Valley, they 


are propagated, raised, picked, and packed 
in new ways. Not only does Smith carry out 
his purpose of growing bigger, better, and 
longer-lived flowers, but he ships them by 
air to national and international flower 
markets. 

At one time of the year or another, every 
section of the United States gets a crack at 
the national flower market. Californi: 
chance arrives when the first cold snap of 
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New shipping techniques speed Col 
fornia chrysanthemums to distant mar 


woter to prepare for shipment by air. 


These big aristocrats of the chrysanthemum gardens 
grow only one flower to the plant. They ore raised 
under cloth, and six months of core ore necessary 
to bring the flowers to the king size shown here 


Each flower is put in its place individually os first A bunch of a dozen large 
operation in wrapping the mums for air shipment, a white blossoms gets its 
kets. A few minutes after the flowers emooth roll or pad of paper bracing the stem a few fourth and last po} 
‘re picked, a girl removes them from inches under the bloom. A bunch of one dozen 

composed of three rows of flowers, four units to 


pad before being fied 
for the trip to market. 


November hits the eastern and southeastern 
states. Then the sun-flooded slopes of San 
Fernando start pouring a $3,000,000 winter 
flower crop into the market by air—field- 
fresh when they reach New York and other 
seaboard cities. 

Mums go to market in two general forms. 
One form is grown in cloth houses; the other 
in open fields. Those grown under cloth are 
given special treatment. Skilled workers 
remove branches and buds from the young 
growing plants, forcing the plants to grow 
only one stem, with one bud at the top. 
With all its energy directed into a single 
flower, the result is a super-blossom, the 
aristocrat of the flower shop. A second type 
of control permits a cloth-house mum to 
grow two to four branches, with one flower 
per branch. These are called China mums, 
have smaller flowers and shorter stems. 

Field-grown mums begin from the same 
stock as the fancier blossoms, but their 
branches and buds have not been nipped. 
Therefore the bloom is not restrained, and 
each acre of them will produce over 4,000,- 
000 flowers, 

The chrysanthemum plant is a perennial, 
but these horticulturists start over again 
each year with cuttings taken from the 
preceding year’s best plants. The cuttings 
are placed in sterilized sand where they are 
fed a scientific diet of chemicals. Each cut- 
ting develops a huge root system, and by 
late spring, planters set out the rooted cut- 
tings. Those for big mums and Chinas get 
their start in the cloth house; those for field 
mums are planted in the open. Painstaking 


No chances are taken that may result in There's still more to the pack- 

1g process. After the stems 

been tied together, waxed 
aroun 

jowers ax protection from oir 


the flowers being damaged in transit. agi 
‘After string hes been fed firmly cround ha 
the paper pads, more is wound around paper g 
stoms in the manner shown by the photo, 


preparation of the soil gives the young 
plants a chance to grow rapidly. The soil 
is deeply worked, and is de-weeded, de- 
bugged, fertilized, and irrigated. Overhead 
spray can be turned on when needed. Aside 
from drought, which can be minimized by 
irrigation, the mum's chief enemies are 
heat, wind, and birds. Every time a spar- 
row nips a petal from one of the big blos- 
soms, the grower loses 50 cents. A 20- 
minute foray into a mum field by a flock 
of birds can do $20,000 damage. 

Production-line principles are used in the 
fields and packing sheds. At picking time, 
only experts cut the big mums and Chinas. 
In bunches of a dozen the flowers are carried 
from the cloth house to a packing shed, 
where they are lifted, one at a time, and 
critically examined. Workers place each 
flower stem-down in tanks of clean cold 
water—a tank for each grade of flower 
within 20 minutes of the time of picking. 

Picking begins at a designated number 
of minutes before plane time. Flowers must 
be fresh when they reach the market, The 
pickers and packers do not lose a minute. 
but they have time to work carefully. The 
choicer flowers are arranged in bunches for 
shipping, packaged between smooth pads 
of rolled paper, and covered with waxed 
paper. The field mums can stand the plane 
journey unpackaged, but the big ones are 
usually boxed in a new type of streamlined 
flower-shipping carton that combines light- 
ness with strength. 

The next day the flowers are decorating 
somebody's table on the eastern seaboard. 


Locking into the open end of o bunch of 
large Number One white chrysanthemums 
or they oppecr just before leaving the 
packing shed direct for the airport. Less 
than 24 hours later they'll reach markets, 


the bunch of 


The light, strong shipping bores were designed esp 
cially for use in the air transport of flowers, The 
blossoms being loaded on the truck have been pickod 
bout one hour. They are taken directly to the air- 
port near Los Angeles, where they are put aboard o 
plane and whisked to Atlantic seaboard in jig tim 
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GADGETRY GOES WILD in this converti- pleasure—on the dash are running water, 
ble coupe of John Towber's. He has radio- air conditioning, a movie screen, and a 
repair equipment behind the seats, as shown phonograph with automatic record chang- 


in the photo at left. That's for business, ing. On the left-front fender is an electric 
since Towber runs a radio shop in Coates- eye headlight dimmer. But turn to page 141 
ville, Pa, The front of the ¢ar is given to for the story of this super-accessoried car. 


DECORATED HOPE CHEST. This 
example of Pennsylvania Dutch work- 
manship, ornamented with colorful 
designs, is in. keeping with the spirit of 
the early German settlers who delighted 
in painted embellishments. How to 
make the chest is shown on page 152. 


EVER WANT A STEAM TUG? Here’ 
one in model size that runs under its 
own power. With a balsa hull, oilcan 
boiler, and homemade oscillating en- 
gine, it is built,.as described on page 
154, with a minimum of tools. 


Goes to Work 


Rare metal improves radio 
tubes; mends broken bones. 


EW people may ever have heard of tan- 
talum—a rare metal seven times as 
valuable as precious silver, which it closely 
But the nation needed tantalum 
not so long ago, for such varied 
war purpo! radio tubes, surgical plates, 
‘nd tool alloys. Brazil's entire production, 
mofe than half of the world’s, was being 
flown'to the U. S.; a WPB order, 8, for- 
bade shipping more than one ounce of the 
strategie metal to any customer without an 
allocating order. Now that America has a 
comparativély sufficient supply of tantalum, 
it is being put to so many uses that its name 
should soon become familiar to everyone. 
‘The strains of your favorite symphony 
come to you more richly via the radio be- 
cause of tantalum. It is used in the plates 
and grids of transmitting tubes ranging in 
size from those of big transmitting stations 
down to the midget power tubes of “walkie- 
talkie" sets. ‘This application stems from its 
remarkable effectiveness as a “getter” or 
absorber of unwanted gases in the tube. 


Tontalum serves for the plates and grids in mony 
types of radio transmitting tubes. Above is spe 
imen of tontalite, ore from which tantalum comes 
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Ranking among the noble metals in re- 
tance to corrosive acids and other 
chemicals, tantalum defies attack even by 
boiling aqua regia, the “royal water” that 
dissolves gold. This accounts for innumer- 
able other personal, domestic, and indus- 
trial uses of the magic metal. For example, 
it serves air travelers who have been both- 
ered by leaky fountain pens. Following a 
simple law of physics, air in the ink cham- 
ber of many pens expands and forces out 
the ink when high flying reduces outside air 
pressure. This can be prevented by a tiny 
valve built into the pen—and made of tan- 
talum, to resist corrosion from some kinds 
of ink. 


In the hands of skilled surgeons, tan- 
talum has proved one of the few known 
substances so chemically inert that, judging 
from experiments so far, it can be left 


permanently in the human body. 


form the teeth 
‘Dragon's Mouth,” from which the ore is 
Tools shown employ o tontolum alloy. 


Ten-foot crystals of spodumer 
of 
toker 
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The metal solves 
ful of corrosive 
low shows tantalum’ 


problem of how to heat a tank- 
efficiently. The diagram be- 
use in the resisting of acid, 
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STEAM LEAVES! 


Severed nerves have been loosened, and 
eir ends grafted together, with tantalum 
wire drawn so fine that the surgeons cannot 
it but work with it by sense of feel. 
Protective sheaths for literally frayed nerves 
have been formed from microscopic tubes 
of rolled-up tantalum foil, less than 1/1,000 
of an inch thick. 

In the chemical industry, whose wizardry 
turns searing acids and noxious brews into 
explosives or perfumes, tantalum metal 
Probably finds its most extensive use. It 
solves what should be the simplest problem 
—actually one of the most perplexing—how 
to heat a tankful of a highly corrosive 
liquid most efficiently. An accompanying 
diagram shows how two concentric tubes 
do the trick. The tantalum tube may be 
made so thin that it transmits almost as 
much heat through its walls as if they were 
not there. 

Large machine tools employ inserted 
blades of an alloy containing tantalum; 


small ones consist of the solid alloy, and 
after casting need surprisingly little fin-_ 
ishing. 

Finding enough tantalum remains a prob- 
lem, Few spots on earth yield it plentifully. 
The principal ore, coal-black tantalite, was 
until recently separable only with utmost 
difficulty from the associated mineral, co- 
lumbite, containing its twin metal, colum- 
bium. “The Swedish chemist who first 
succeeded aptly named his trophy after the 
word “tantalize.” 

Specks of another tantalum ore, a honey- 
colored deposit called microlite, have been 


The Brazilian (right) is panning tantalite, os with 
jold-bearing dirt. Model below shows how o tanta- 
jum splint, inert to body chemicals, mends frocture. 
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found scattered in a white matrix of other 
minerals. Formerly they were not con- 
sidered worth mining. Now high-grade 
microlite from a Taos County, N. M., mine, 
spangled with quantities of the ore, is be- 
lieved the first to yield paying quantities. 

As surprising as finding a dinosaur with 
its skin on, this mine offers a treat to geol- 
ogists in an almost perfectly preserved peg- 
matite dike, a volcanic formation of granite. 
‘Ten-foot-high crystals of spodumene, a min- 
eral found in white, gray, and colored tints, 
overhang the interior, where diamond-drill- 
ing experts of the U.S. Geological Survey 
helped the owner map tantalum deposits. 
Starting in December, 1942, workers took 
out 40 tons of crude ore in three months. 
Reduced to concentrates, or semirefined ore, 
the honey-colored mass was worth nearly 
$25,000. And in 1943, the mine yielded 
about nine times the total from all others 
in the United States. 

Standard forms of pure tantalum metal 
available today include bars, rods, sheet, foil, 
tubing, wire, and ribbon rolled from wire. 


htning arrester designed for use 
irood signals, the hanging disks 
‘and connecting wires are made of tantalum. 


Dr. Herbert Prytherch with 
oyster - opening machine, 
which spins the shellfish and 
sprays them with water, 
cousing them to unclomp. 
Loter both in soda water 
Koops the oysters open. 


Opening Oysters 
the Easy Way 


HE experts can open oysters by the 
bushel with a twist of the wrist and a 
lick of the strong, two-edged oyster knife 
Now comes a scientific trick that enables 
even a fresh-water farmer to open the tough- 
est oyster without bruising a knuckle or 
shucking a curse. 
In a miniature “washing machine” the 
oysters are simultaneously tumbled and 
sprayed with fine jets of water. Then they 
Soda water poured over the oysters, says Dr. Pryth- are dumped into carbonated water, after 
erch, does not harm them, but helps preserve flavor. Which the shell virtually falls off 
Below is o simple version of the tumbling machine. | The inventor, Dr. Herbert F. Prytherch, 
head of the U. S. Fisheries Laboratory, 
Beaufort, N. C., got his idea from the 
fish, greatest of the oyster-bar addicts. The 
starfish wraps its five arms around the 
oyster and injects into the shell some nat- 
ural anesthetic. Muscles relax and the shell 
opens. Dr. Prytherch used club soda for 
knockout drops; the tumbling was to get the 
oyster groggy. Later he found that tum- 
bling alone did the trick. 


Circus Jeep Goes Sideways 
to Wriggle Through Traffic 
and Trees, : 


HOUGH it was built to perform in a 
cus, a trick jeep that can move sidewa: 
nd turn around in its own length 1 
practical uses as well. Equipped with a 
front axle both in back and in front, the 
Army car of all work was made over for 
its starring role by the Berg Truck & 
Parts Co,, of Chicago. 

With all four wheels perfectly aligned 
and linked to one steering column through 
steering knuckles on both axles, the jeep 
squirms through tight places like a quarter- 
back and can be parked in a space of less 
than 14 feet. Such agility makes it a pos- 
sibility for hunters, forest rangers, and 
others who need nimble transportation. 


Republic XF-12 Heralds New Era 


Tue long secret Republic XF-12 (PSM, 
March '46, p. 94) in test flights has proved 
itself the’ fastest long-range, four-engine 
transport-type airplane in the world. The 
Air Technical Service Command has released 
partial performance figures, stating that 
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Global Transportation 


the sky giant will operate at a speed over 
450 m.p.b, with a service ceiling above 
44,000 feet, and an expected range of 4,500 
miles. The XF-12 is the military version 
of the 46-passenger Republic Rainbow, 
scheduled for delivery to airlines in 1947. 


Flying Showroom 
Tours Latin America 


ANOTHER first in aviation 
is now taking place. History's 
first flying showroom has been 
prepared to tour 16 major 
cities in 11 different countries 
of South and Central America. 
In 28 specially fitted booths 
on a DC-3, jewelry, perfumes, 
plastic products, chemicals 
and hardware, drugs, ladies’ 
wear, and other American 
products are to be exhibited 
to our Latin-American neigh- 
bors in this spectacular inno- 
vation in merchandising and 
selling. 

Operated by Trans-Carib- 
bean Air Cargo Lines, the 
plane has a team of Spanish- 
and Portuguese-speaking 
demonstrators to show the 
products at each stop on its 
journey, which will last 35 
days and cover 16,975 miles. 

‘Trans-Caribbean also is 
ganizing a subsidiary to act 
as agent and distributor for 
a number of North American 
manufacturers. 


Portable Is Three-Way Radio 


Tue portable Learavian (below) offers 
reception on the ground or in the air and 
has an interphone feature for the pilot to 
talk with his passenger or instructor with 
his student. Its three bands cover range 
and control-tower reception, standard broad- 
cast, and intraplane communication. 


Power-for-Weight Champion 

‘THE new Wright Cyclone 9HD (above) is 
the world’s lightest air-cooled radial aircraft 
engine per horsepower. It develops 1,425 
horsepower and weighs only 1,352 pounds, 
equal to one horsepower for each .95 pound. 


Hangar Made of Metal Tubes Features Removable Wall 


UstNG shop-fabricated, standard metal tubes in 1 
a new method of construction, the Atlas Aircraft 

Products Corp. shows in the model below how air- 
plane hangars featuring removable walls may be 
put up speedily and ine: The basic el 
ments making the method possible are the new 
mobilar-tube joint and the removable wall unit 


This mobilar-tube 
joint eliminates all 
tiveting and hand. 
welding. Eyeplates 
of the metal tubes 
ore held together 
with o simple bolt. 


The entire mobilor 
structure is shop 
fabricated. A wall 
unit con be re. 
moved without af- 
fecting structural 
load of the building. 
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“EXERCISE MUSKOX” 


Snowmobiles with heated cob- 
ins thet bunk four corry the 
"'Muskox" expedition northward. 


OUR dozen men of the Canadian Army 
‘are now rolling across the frozen, wind- 
lashed wastelands of the Far North in 
snowmobiles, on a three-month, 3,100-mile 
journey of exploration called “Exercise 
Muskox.” Their mission is to obtain new 
information about vast regions of their 
country that lie mostly within the Arctic 
Circle, and to test many kinds of equipment 
and clothing designed to withstand the 
rigors of unrelenting sub-zero weather. 
-Riding in snowmobiles that have plate- 
glass windows, wide caterpillar treads, and 
can travel 30 miles an hour, the men of the 
Muskox expedition wear seven layers of 


roruus 
128 science 


Explores Arctic Canada 


clothing. “Fish-net” underwear is next to 
their skin; then come regulation khaki un- 
derwear with reinforced parts, a heavy 
flannel shirt, special high-neck sweater, bat- 
tle dress treated to repel water, a pile liner 
for the parka, and finally the parka, trimmed 
with wolf fur. Two scarves, one of normal 
wool and the other of material like that 
in the fish-net underwear, insulate the 
paunchy outfit 

To provide further protection against the 
dangerous climate they must face, troops on 
Exercise Muskox wear “breather” goggles, 
which were originally designed to be worn 
in dusty air but have been found to take 


pois 


Sturdy Dokotas (C-47s) will 
drop supplies ahead of + 
Canadian Army's snowmobile 
convoy os it winds across 

thousands of miles of barren, 

icy wastes within and south 

of the Arctic Circle. One of Fy 
the planes is shown warmin 

p on an American-built air- 
Id in northern Manitoba. 


the biting edge off extremely cold air, 
‘The expedition, under the command of Lt. 
Col. P. D. Baird, left Churchill, Manitoba, 
in mid-February. Churchill fs a port on 
Hudson's Bay where U. S. Army Air Forces 
built a camp and airfield early in the war 
On that airfield and at many other points 
that Exercise Muskox will reach, the Royal 
Canadian Air Force is faced with the prob- 
lem of flying and servicing planes at tem 
peratures 40° below zero and more. The 
Muskox expedition will end its long, cir- 
cuitous trek across arctic and sub-arctic 
Canada at Edmonton, Alberta, in May. 


geg- 
polaroid 
ot protect 
men from frostbite 
of the lungs and 
snow blindness. 


Camp “comforts, when 
Exerci Muskox halts 
en route, include tents 
with nylon linings, 
which form an airspace 
betwoen the outer wall 
ond inside. Men sleep 
in feather-and-down 
bags, on caribou 


-B2D19-HOTFOOT 


makes production jump 


By J. D. RATCLIFF 


Drawings by RAY PIOCH 


(E most radical advance in heating since 
man first put fire to use is heating by 
io waves. 

In seconds, these magic waves can be 
used to heat steel white hot. Slowed down, 
they can be used to vuleanize rubber—pro- 
ducing a tire that promises to last the life 
of a car, Radio heat kills weevils in grain 
in elevators, makes better plywood, solders 
tin cans, even cooks hot dogs. There are 
jobs for it wherever heat is used in industry 
—just about everywhere. 

“Radio heat is a discovery comparable 
in magnitude to invention of the telegraph,” 
says C. J, Burnside, head of Westinghouse's 
industrial electronic division. “It is one of 
the biggest things ever to come over the in- 
dustrial horizon. It will speed production, 
cut costs, and provide cleaner, more pleas- 
ant working conditions. It makes possible 


a host of new products that we could never 
attempt before.” 

In a moment we shall see some of the 
jobs opening up for radio heat. But 
first take a quick look at its source. Early 
experimenters noted that an iron bar heated 
up if it were placed inside a coil carrying 
alternating current. Electricity in the coil 
induced a current in the bar. The bar's re- 
sistance to the current's passage—friction 
of the current in the bar, so to speak—gen- 
erated heat. 

Not long afterwards, researchers stumbled 
on another form of radio heat. They found 
that if a nonconducting material (such as 
glass, rubber, wood) were placed between 
two plates charged with alternating current, 
the nonconductive material got hot. ‘The 
current surging back and forth tugged the 
molecules in the material first in one direc- 
tion, then another. The result was molecular 
friction—expressed as heat. 

‘This was dielectric heating. Its most 
striking feature: it created heat inside a 
material, instead of forcing it in from the 


. outside as does every other form of heating. 

No one realized the importance of these twin 
discoveries. Besides, the equipment needed for effi- 
cient application of the idea wasn’t available. High- 
capacity vacuum tubes to produce 200,000,000 
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alternations per second had yet to be invented. 
(The usual household current alternates at the rate 
of 60 cycles a second.) 

In 1921, General Electric hit upon induction as 
the solution of the tricky problem of how to drive 
trapped gases out of metal filaments in vacuum 
tubes, before the tubes were sealed. Heat applied 
externally would crack the glass. Induction heat- 
ing—which would heat the filaments, but not the 
glass—was the answer. 

Eight years later, men in a short-wave broad- 
casting station noted that they became feverish 
when working near large vacuum tubes. Dr. Willis 
Whitney of General Electric reasoned that fever 
was caused by short-wave radiation passing through 
their bodies. This led to the artificial-fever ma- 


chines that are now found in most large hospitals. 

After these two relatively minor applications, 
radio heat lay dormant until the war years. Then 
came swift developments. The most dramatic of 
the lot was radio heat’s role in rescuing America 
from a critical tin shortage. 

‘Traditionally, tin plate is made by dipping thin 
steel sheets in molten tin. Research men found 
they could get by with a third the amount of tin 
if it were applied to steel electrolytically. But there 
was a catch. Tin didn’t cover the steel in an even 
film. There were microscopic mountains of the 
metal, and microscopic valleys in which there was 
no tin—hence cans would quickly pit with rust. 

Radio heat solved the problem. As the strip of 
electrolytic tin plate flashed through the coils at 
the rate of 1,000 feet a minute, enough heat was 
produced to melt the tin into an even, shiny film. 
‘The radio tubes in the tin mills use more power 
than all the radio broadcasting stations in the 
United States put together. This process not only 
tripled our stock pile of tin, but it also speeded 
tin-plate production. Without it America would 
have had to get along on only a fraction of the 
canned goods normally used. 

Plywood is ordinarily cured in kilns or between 
steam-heated plates. It takes hours or days for 
heat to penetrate to the core of the slab. Often the 
plastic glues on outside surfaces cure before heat 
even reaches to the middle. This is the factor that 
has limited the thickness of plywood sections to 
an inch or so. 

Dielectric heat instantaneously gets heat to the 
middle of the slab, In many instances it reduces 
setting time from hours to minutes, thus enor- 
mously speeding production. Plywood spars for 
planes were made seven times as fast when radio 
heat was adopted. Plywood boats used for rescue 
of fliers downed at sea were made in 26 days instead 
of six months. Radio heat enormously speeded up 
the production of Britain's famous plywood plane, 
the Mosquito bomber. 

From now on the plywood industry can make 
forms of any shape or any thickness. The way is 
open for heavy building timbers, furniture, and 
boats that could never before be made of plywood. 

Plastics present much the same problems as 
plywood. Heat from steam presses penetrates 
slowly, resulting in uneven cures. Radio waves 
have speeded production and improved products. 
In making telephone cradles, for example, radio 
heat upped production 56 percent while cutting 
costs 40 percent. Radio heat has been similarly 
valuable in sealing plastic shower curtains, rain- 
coats, and even ping-pong balls. 

‘The reason most plastic objects you see are little 
things like light plugs, ash trays, knobs, and 
buttons is this difficulty of getting steam heat to 
the middle of any larger mold. Radio heat opens 
the way for plastics in any shape or form. Plastic 
doors, window frames, and building panels, for 
example, are distinct possibilities. 

Radio heat is helping to build television sets you 
will be able to afford. The projection-principle 


television system developed by RCA enlarges the 
image in a five-inch tube until it fills an 18- by 24- 
inch screen. This is done by reflecting the picture 
in an enlarging mirror, then passing it through a 
corrective lens, which makes the image still bigger. 
‘Made of optical glass, the mirror and lens would 
cost $100 each. Made of plastics by an induction- 
heat process, the mirror costs about $12, the lens 
around $10, The $178 saving will do much to bring 
the cost of a good television receiver down to the 
size of the average pocketbook. 

Glass, preheated until it conducts electricity, can 
be welded as a result. Systems of glass pipe used 
in certain industrial processes can be made in one 
piece electrically. 

‘The metalworking industries see many possibili- 
ties, The Budd Induction Heating Co., of Detroit, 
has a machine that heats a steel bar 1% inches 
thick to 2700° Fahrenheit in eight seconds. Another 
Budd machine, no bigger than a large home radio, 
handles five tons of steel billets an hour. ‘The billets 
go in one end cold, come out the other cherry red, 
ready for forging. The machine occupies only a 
third of the floor space required by conventional 
ovens and keeps the plant much cooler in summer. 

An outstanding advantage of induction heating 
is that heat may be applied to any area wanted. 
When that area is quenched with water, superhai 
steel results. This idea is being applied to cylinder 
linings for tractor engines, producing a thin film of 
hard steel that is virtually everlasting. It is also 
being used to harden gear teeth to prevent wear. 

Budd engineers have thus hardened millions of 
auto hubs. They think their idea will find applica- 
tion wherever two pieces of metal rub together. 
It should give lifetime utility to any number of 
such household gadgets as sewing machines, lawn 
mowers, or electric mixers. 

Rubber insulators on Firestone Tire & Rubber 
Company's short-wave radio station kept breaking 
down. It developed that they were being heated by 
the high-frequency currents. G. P. Bosomworth, 
Firestone research engineer, had a brilliant hunch. 
Why not use radio heat ‘to vulcanize rubber? 
‘There were obvious advantages. It takes seven 
hours to cure a big truck tire in a steam mold, 
A large tire plant has millions of dollars invested 
in molds. If they could be made to produce tires 
faster, the saving would be a big item. Further- 
more, a better, more uniform cure would be trans- 
lated into longer tire life. 

Bosomworth found that radio heat would vulcan- 
ize an auto tire in 10 minutes—as against 50 
minutes in a steam mold. Similarly, it took only a 
fifth the time with huge truck and plane tires. 
Plans are now underway for a tire plant. And 
already Firestone is using electronic equipment in 
its Fall River, Mass., plant to cure foamed latex 
mattresses and automobiles and train-seat cushion: 

Radio Corporation of America employed radio 
heat to dry penicillin in 30 minutes instead of 24 
hours. 

In the food field, radio heat has dozens of obvious 
applications. It ‘will be used by hotels to thaw 
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large packages of frozen foods. Mold is a big 
problem to bakers. Radio heat can be used to raise 
temperature of bread or cakes as they emerge from 
wrapping machines, thereby destroying mold (PSM, 
Feb. ’46, p. 124). It has already been used to pre- 
heat peanuts for peanut brittle. 

General Electric has a down-to-earth application 
—a food vending machine. Put a dime in the slot 
and it instantaneously heats ready-wrapped ham- 
burgers, hot dogs, cheese sandwiches. The heat, 
incidentally, heats the meat and cheese, not the 
bun or wrapper, because the sandwich fillings have 
higher electrical resistance. 

Radio cookery may find some application in the 
home, but from present evidence not much. A ham, 
for example, contains fat, bone, and lean meat—all 
of which cook at different rates in a radio oven— 
as one experimenter learned when a ham blew up. 
Radio heat, however, might be used to cook such 
homogeneous foods as meat loaf, rolled roasts, or 
bread. 

Radio heat found thousands of random uses in 
war production, beyond those already mentioned. 
RCA engineers worked out a means of using it to 
dry powder for rocket charges—cutting the oven- 
drying time from 24 hours down to 10 minutes. 
Another novel use: setting off the charge in explo- 
sive rivets. In such rivets a small explosive charge 
goes off, flattening the rivet head in spaces too 
small to admit a man—in tail sections of fighter 
planes, for example. 

Radio heat fits perfectly into the mass-production 
picture, It takes many complicated heating opera- 
tions out of the hands of the highly skilled. In one 
plant, specially trained men were able to solder 
100 can necks an hour—doing the job so fast that 
paint on the cans didn’t blister. Radio heat, fo- 
cused on the necks, soldered 2,500 cans an hour— 
doing the job so fast that paint on the cans didn't 
blister. 

Still another type of radio heat is used in resist- 
ance welding. A flat strip of steel is curled into 
pipe form, then a flash of current welds the two 
edges together. This process hastened production 
of big pipe used in wartime pipe lines, including 
those invasion pipe lines that carried gasoline to 
tank spearheads in Africa and Europe. 

Only one job has completely stumped engineers. 
An undertaker directed a query to Westinghouse. 
Did radio heat have any application in embalming? 
‘They shuddered and said no. 

For good reason, radio heat has captured the 
imagination of industry. Not long ago a meeting 
was held in Chicago to discuss new jobs for the 
invisible electric flame. The sponsors of the meet- 
ing expected a hundred or so people to attend. 
‘They were astounded to receive more than 5,000 
applications for tickets! 

Every conquest of heat has meant a step forward 
in human development: fire for warmth, fire for 
cooking, fire for mechanical energy. Radio heat 
now takes its place alongside these epochal de- 
velopments as one of the fundamental engineering 
advances of our day. 


EX-Gls USE SERVICE 
KNOW-HOW TO SPEED UP 
FORDS AND CHEVVIES 


crew operates from the top of on old 
ady, it has officially clocked the fol- 
ing records: Bob Bebeck, standard Ford road- 

123.71 mph: Korl Orr, modified Ford road- 
ster, 133.03; Bob Ruf, streamlined Chevrolet, 140. 
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A stepped-up Ford roadster roars 
across the finish line bettering 
100 m.p-h. on the Mojave Desert. 


ITH tricks they learned while repair- 

ing jeeps in New Guinea, tanks in 
Germany, and airplane engines at bases 
throughout the world, ex-GIs are doctoring 
up run-of-the-mill, prewar jaloppies and as- 
saulting old speed records. Several score 
veterans of Southern California towns have 
been gathering on week ends at a group of 
dry lakes on the Mojave Desert. There, in 
self-made, streamlined versions of old Fords 
and Chevrolets, they speed over measured 
courses. 

Prior to the war, 125 miles an hour was 
considered a good speed by such cars. Now, 
at least one car—a Chevvie—has smashed 
through the electrical timer at a 140-m.p.h. 
clip. Others have come close to that mark. 

Contestants are allowed to make any 
changes in their cars that they like so long 
as they operate on standard makes, One 
driver shortened his Model A 20 inches to 
reduce its weight. 

No driver is happy unless he betters his 
previous mark by a mile or two an hour. 
But that's all the satisfaction he gets from 
this daredevil pastime. There are no big 
cash prizes such as lure the speed mer- 
chants to the 500-mile Memorial Day classic 
in Indianapolis. These boys race simply 
for the fun of zipping along at breakneck 
speed, and for the joy of improving me- 
chanically some of our standard engines.— 
ANDREW R. BOONE. 


Don Bi 
interlo« 


of South Posadena, Colif., installs an Not one but three carburetors feed this four-cylin- 
’ing-vane supercharger for ramming cir in- der Model A Ford engine. They pour atomized fuel 
to the intake manifold. The ex-serviceman has hit into the cylinders os fast as cylinders can pull it 
134 miles per hour with this doctored-up engine. through the valves, greatly boosting motor's power. 


is 1928 chossis houses Mod- 
C1993 Ford block. H,L. Mark- 
hom, of the méritime service, 

ped itdown to save weight. 


This Mercury V-8 chassis, 
streamlined by owner-driver 
Vic Eddlebrock, of Hollywood, 
hits @ speed of 130.5 m.p.h. 
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PLASTIC POT SCOURERS are a new item 
for kitchen-sink equipment. They are used 
with the customary pot-washing soaps and 
consist of tiny plastic beads anchored to a 
pad of minute cotton loops. The plastic 
used in them is plaskon resin, made by the 
Libby-Owens-Ford Plaskon Division, and 
the pads are manufactured by the Downy 
Products Company, of Orange, N. J. 
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WATCH STRAPS OF PLASTIC, said to re- 
sist deterioration under conditions that cause 
leather to rot, are now being produced by 
the Pla-Safe Plastics Corporation, of Buf-" 
falo. The new straps are made of polythene, 
a Du Pont plastic. 


A COOL HANDLE, full control over pour- 
ing, and fast boiling are advantages claimed 
for a new kind of water kettle. Its walnut 
handle stays cool 
even if it is placed 
on one side of a 
burner, Water 
height is visible 
through a lidless fill- 
ing spout, from 
which steam can't 
escape. It's made by 
Dr. Peter Schlum- 
bohm, of New York. 


PIPE SMOKERS who~ 
find their favorite 
briers sometimes get 
in the way will be 
interested in this 
leather holster that 
protects both the 
pipe and the cloth- 
ing. It is worn on a 
belt or button. Mois- 
ture drains into a 
washable plastic 
cup fitting in the 
bottom of the holder. 


RETRACTABLE ELECTRIC CORDS, first used 
in submarine and bomber intercommunica- 
tion systems, are now available for house- 
hold appliances. Their retractive qualities 
are molded in, making the cords kinkproof. 
‘The Kellogg Switchboard & Supply Co., of 
Chicago, is the manufacturer. 


Hitched behind the cor, this fifth 
wheel checks speedometer accuracy. 


Right, @ cobblestone course quictly | 


brings out ony squeaks or rottles. 


A TWO-PART RIM on an auto wheel pat- 
ented by Casimiro Ferro, of Staten Island, 
N. Y., is designed to eliminate the necessity 
of prying a tire over the flanges. The rim is 
divided around the circumference of its drop 
center, the outer section and the web of the 
wheel ‘being one piece. Bolts through the 
rim and web permit easy removal. 


YOU HITCH THE MOTOR to this front- 
wheel-drive truck the way old-timers used 
to hitch a horse to a delivery wagon. It’s not 
necessary to unhitch at night, of course, as 


AUTO IDEAS 


RIGOROUS TESTS are made each day on a car or truck 
chosen at random from the production line of the Ford 
Motor Company's River Rouge Plant. A driver and 
mechanic take the car to a test track and spend the day 
checking everything from the windshield wiper to the 
engine horsepower. Nothing is overlooked. At the 
end of the day, any defects are reported so that steps 
can be taken to prevent their repetition. The system 
was adopted recently to assure a uniform product. 


RUBBER RIVETS have been developed by 
the J. W. Speaker Corp., of Milwaukee, Wis., 
to seal small holes in a tire. A twisted-wire 
“needle” thrust through the hole is pulled 
until a rubber stem on the rivet stretches 
and also comes through, drawing a circular 
base against the inside of the casing. When 
the wire is removed, the stem expands. 


in the case of Old Dobbin, but when the 
motor needs servicing or trouble develops, 
another can be quickly substituted. This 
feature will enable the owner of a fieet of 
such trucks to keep all in con- 
stant service if he has spare 
power units on hand. Basily 
detachable, the unit includes a 
4-cylinder 60-hp. engine, steer- 
ing gear, and all operating con- 
trols. Known commercially as 
the “Deliver-All,” the truck is 
produced by the Marmon-Her- 
rington Co., of Indianapolis, 
Ind. It maneuvers easily and 
can be operated from a stand- 
ing or sitting position. 


Gus Gets Back an Old 


By MARTIN BUNN 


OE CLARK came through the office door 

into the Model Garage shop, a ledger 
under his arm and an expression of dis- 
satisfaction on his face. 

“Look here," he said to Gus Wilson, open- 
ing the ledger at a page he had marked with 
a blotter and pointing an inky forefinger at 
its neat entries. 

Joe had picked a poor time to bother his 
partner. Gus was very much dressed up and 
in very bad humor. He was dressed up be- 
cause George Knowles’s daughter was being 
married that day at a high-noon church 
wedding and he had to go since George is 
one of his best friends. He was in bad 
humor because the only thing he wouldn't 
rather do than go to a wedding is go to a 
funeral. So he slanted a glum eye at the 
ledger and grunted: “Well, what about it? 
I don't see anything to get excited about.” 

“You wouldn't!” Joe snapped. “Look at 
this—not a single item charged on the 
‘Millers’ account for two months. If Stan...” 

Gus had to grin in spite of himself. “Lay 
off poor Stan. He didn’t have anything to do 
with it,” he told Joe. “Mrs. Miller is peeved 
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at me. I tried to give her a few useful hints 
on how to drive a car, and she got sore. But 
don’t worry, she'll be back.” 

“Nice time to start a row,” Joe grumbled, 
“when Henry's bought her that old Rolls 
Royce that’s sure to need a lot of work to 
keep it running. 

Gus grinned again. “That old Rolls is 
going to roll the Miller account right back 
into our laps," he commented. “You'd better 
get dressed or you'll be late for the wedding.” 

“Wedding!” snorted Joe. “I’m not going 
to any wedding. You're the social butterfly 
of this outfit. I’ve got work to do!” 

That crack made Gus so mad that by the 
time he was able to think up a comeback 
Joe had disappeared into the office and 
slammed the door behind him. So Gus 
scowled at his reflection in the cracked 
mirror over the shop washbasin, gave his 
best blue necktie a final yank, snarled at 
Stan when the grinning grease monkey told 
him to be sure to kiss the bride, and climbed 
sulkily into his immaculate old convertible 
and drove away. 

‘When he turned off the highway near the 
church, he saw he was involved in big do- 
ings. The quiet street had been transformed 


Their heads snopped back shorply os the 
car let out © squeal ond swished chead. 


Customer 


into a one-way thoroughfare jammed from 
curb to curb with cars moving infrequently 
a foot at a time to the irascible honking of 
horns. 

Gus glided into the center file of traffic 
and eased to a smooth stop before noticing 
that the car just ahead was an ancient Rolls 
Royce of the once famous but now almost 
forgotten Silver Ghost model. Mrs. Miller, 
resplendent in wedding-guest finery, was 
driving; Henry, her husband, was sitting be- 
side her looking sheepish and apprehensive. 

Cars on either side moved ahead, leaving 
the Rolls and Gus's own modest car. Mrs. 
‘Miller had used first-class timing in intro- 
ducing her new-old classy bus—a couple of 
dozen friends, acquaintances, and bitter 
social rivals were clustered on the sidewalk 
and the church steps, surprise and envy on 
their faces. Responding to the sensation she 
was causing, Mrs. Miller was so busy dis- 
pensing smiles and fluttery waves of her 
hand that she didn’t see Officer Jim McMahon 
beckoning her on. Finally the outraged cop 
put everything he had into a blast of his 
whistle and yelled: “Step on it, lady!” 

‘The policeman's roar and the jab of her 
husband’s elbow shocked Mrs. Miller into 


a flurry of activity. She shifted into 
gear and let in the clutch—and then 
Gus saw her head and Henry's snap 
back sharply as the old car let out a 
squeal and swished suddenly ahead. 
All that saved Officer McMahon was 
that he used to be the star broad 
jumper on our high-school track team, 
‘The fender just scraped his coattails in 
his startled leap for life. He glared 
after the juggernaut and shook his 
head. 

“Nuts to these high-society assign- 
ments,” he complained. “They're too 
dangerous for a married man with 
children!” 

Gus drove sedately to the parking 
space beyond the church. He was 
grinning. 

“It won't be long now,” he told 
himself as he left his car. 


WASN'T long. About four o'clock 

that afternoon, his grouch gone be- 
cause he was back in his work clothes 
and his shop, Gus was contentedly 
showing Stan how to machine a brake 
drum that had worn out of round 
when Mrs. Miller, still wearing her 
churchgoing best, ‘came in with hus- 
band Henry in tow. 

“Oh, Mr. Wilson,” she gushed, “I 
saw you at the wedding—and wasn’t it 
just too, too beautiful!—and it set me 
to thinking how sad it is when old 
friends allow even the tiniest little bit 
of misunderstanding to come between them! 
When I saw you in church today—and look- 
ing very handsome, too, wasn't he, Henry 
dear ?—I said to myself, ‘I'll let bygones be 
bygones, and I'll take the first step... .'" 

“That's fine of you, Mrs. Miller,” Gus 
interrupted. “Let's forget the whole thing. 
After all, I'm paid to fix cars, not to tell 
people how they should drive 'em.” 

“You mustn't feel that way, you positively 
mustn't!” Mrs, Miller told him. “The advice 
you give is always so valuable. Oh, that re- 
minds me—we've got a new car, Mr. Wilson. 
Well, not exactly a new one, but it's a Rolls 
Royce. Just think, Mr. Wilson, poor little 
suburban me with a real Rolls Royce! When 
I saw it down in the city I fell right in love 
with it—it looked so, so aristocratic—and I 
made Henry buy it for me. It’s a marvelous 
car, but you just can't imagine the dis- 
concerting things it does! 

“Oh, yes, I can,” Gus said, grinning. “I 
was right behind you this noon when you 
nearly ran that cop up a tree.” 

Mrs. Miller’s face reddened to match her 
rouge. “Oh,” she said weakly, “‘so you know. 
Well, it was very embarrassing because I 
promised Gloria Knowles—I should say Mrs. 
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Wilburn now, shouldn't I?—that she and 
Cecil could use it for their wedding trip.” 
Henry Miller opened his mouth for the 
first time. “I phoned the concern I bought 
it from,” he said glumly, “and they told me 
a new clutch would cost $600. Holy suffer- 
ing cats—six hundred smackers for a clutch, 
and I only paid two hundred for the ca! 
“Henry!” his wife reproved. “We promised 
the salesman we'd keep the price confidential 
because it was such a wonderful bargain.” 
“Bargain!” Henry grunted. “The clutch 
ain't all that's the matter with that bus, Gus. 
Its carburetor's shot, too. Swell bargain!” 
“Maybe things aren't quite as bad as they 
seem,” Gus told him encouragingly. “IT had 
a lot to do with Rolls cars in the old days. 
‘There's never been a finer automobile than 
these old Silver Ghosts, but you have to be 
on to a few of their peculiarities to get any- 
where with them, and although there are a 
lot of them still around, mighty few present- 
day mechanics know anything about them. 
Stan! Drive Mrs. Miller's car in.” 

Stan drove it in and got out shaking his 
head. “It looks like a million,” he told Gus 
in a low voice, “but it acts like a wreck.” 

Gus turned a flash lamp on the clutch 
housing for a few seconds. “Thought so,” 
he muttered; then he raised his voice: “Stan, 
get that large syringe and fill it with heavy 
oil.” When Stan brought it, Gus inserted 
the syringe nozzle in the peephole in the 
clutch housing and squirted in the oil. 

“Back in a minute,” he told the Millers. 
He started the engine, threw in the clutch, 
backed out of the shop and down the drive- 
way, and drove back without a jerk. 

Henry Miller's mouth was gaping. “What 
—what did you do to it?” he asked. 

“These old Silver Ghosts have leather-cone 
clutches that are as smooth as velvet—until 
the leather dries out,” Gus explained. “Then 
they squeal and grab. If you remember to 
squirt about a pint of oil into your clutch 
once a month you won't have any trouble.” 
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Then he took out the piston 
rod and held it up. It was 
coated with gummy deposit. 


“Ll do it, all right,” Henry agreed quickly. 

“So will I,” Stan put in, grinning widely. 

‘Whenever I get hung up on a clutch job, 
T'l just squirt the clutch housing full.” 

“No, you won't,” Gus told the grease 
monkey, gripping his arm hard. “Get that 
fool notion out of your head. Oil stops a 
leather-cone clutch from grabbing — but 
there are mighty few leather-cone clutches. 
Don't you go squirting oil on dry-disk 
clutches, or you'll make more trouble than 
you ever dreamed of!” 

Stan was impressed by his seriousness. 
“O. K., boss, I'll remember,” he promised. 

“Now let's have a look at that carburetor. 
Gus raised the hood and examined it. “Yes, 
it’s the old piston-plunger type that you can 
take apart and reassemble without a single 
tool. Watch what I do, Henry. The same 
thing should be done about every six weeks 
or as soon as your engine starts to miss and 
buck. You can do it as well as I can.” 

He unscrewed a part, removed a gasket, 
and then released the piston rod from the 
throttle linkage by withdrawing a pull pin, 
took out the piston rod, and held it up. It 
was covered with a gummy deposit. 

“The piston controls the air flow to the 
mixing bowl,” he told Henry, “and when it 
gets gummed up like this it makes a Rolls 
Royce act like a jalopy on its last trip to 
the junkyard. This is the way to fix it.” He 
soaked a piece of clean rag in clean gasoline 
and with it wiped the gummy stuff off the 
rod." Then he reinserted the piston rod, 
pushed back the pull pin, and returned the 
gasket to its place. 

“That's the job,” he said. 


IVE minutes later Mrs. Miller drove out 
of the shop with her old car running as 
smoothly as the last off the assembly line. 
‘ve always said,” her husband remarked, 
“that when it comes to making a bus run 
right, there's nobody like Gus Wilson.” 
“But precisely!” Mrs. Miller agreed. 
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From the outside John Towber's car looks like ony 
other, but inside you'll find an amazing array of 
gadgets. The photo above indicates a few of them. 


Photos by W. W. Morris 


Rowune RADIO SHOP- 
Last Word In Gadgetry 


IRSTY? Sleepy? Like music? Movies? 
Need a shave? John Towber's gadget car 
deluxe, shown above and also in color on 
page 120, supplies all these needs—and more. 
Except for home, there's no place like it. A 
1941 convertible, it has almost everything. 
Most important, of course, is the portable 
radio workshop in the rear seat, for that’s 
‘Towber’s mobile servicing unit. When night 
comes, he can go home or not—just as he 
chooses, for at the touch of a button the 
right front seat becomes a bed. 
If he'd like a bedtime lullaby, there's either 


Ice water from @ foucet ond music from o record 
player—but clas! there's no room for doncing! 


wee IM 


> 


record player or a radio that has colored 
lights revolving in the speaker. If a burglar 
comes nosing around, a bell gives the alarm 
by night and the horn by day. 

During the winter, a green light glows on 
the dash when the temperature outside is 
below freezing and a red one when it’s above. 
A gasoline heater connected to a thermostat 
keeps the car temperature at 75 deg. auto- 
matically without the engine running. In 
summer, a pump forces cool air through the 
heater outlet from an icebox in the rear. 

Smoking a cigarette is an astounding ex- 
perience. When you touch a button, an ash- 
tray and a cigarette (already lighted, by 
gum!) pop out of the dash. Five minutes 
later—when you're through—the tray auto- 
matically slides back. 


ess ond of the cor—a radio 
#. Current for the many 
opplionces is supplied by regulor auto batter 


In the summer, cool air is forced through the h 
from an icebox in the luggage compartm 


outle! 
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Air is put into th 


from a fender valve. 


through tubing run 
d not be opened. 


Shaving on the run is no trick af all. Just plug 
‘on electric razor into a handy dashboard outlet. 


Pick up o microphone and your voice can be heard 
outside even if all windows ond doors are clored. 


Under the hood you s the electric-eye unit; 2, its wires; 3, @ motor that turns a color cylinder in 
the radio; 4, burglor-alarm unit; 5, cigarette-machine motor; 6, heater. tank; 7, meter; 8 trouble light; 
9, heater motor; 10, power system; II, cool-air pipe; 12, burglor-olorm bell; 13, windshield-sign ceil, 


Stars glow romantically on the roof at night and 
a "Venetian blind" is painted on the rear window. 


On the windshield o blue neon sign advertises the 
cownet's radio business. The letters ore 1" high. 


If you want to see a movie, @ projector on the 
workbench throws pictures on a doshboord screen. 


When light from another car hits an electric eye 
onder one headlight, the beams automatically drop. 
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Polished aluminum provides the motorcycle-scooter 
with a gleaming body that needs no paint finish. 


A welded tubular-s 
the two wheels and 


is o hydraulic motor. 


i 
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reauliued Scoolee- 
a 
DESIGNER’S DREAM CYCLE USES A 
IT SPORTS A POLISHED ALUMINUM 


'ITH an eye to the short-trip driver, 

quick-delivery services, and vacation- 
ists, Ray Russell, of Detroit, has designed 
and built an unconventional motor scooter. 
His engineering model has been clocked at 
60 mp.h,, he says, and gets nearly 60 miles 
to a gallon of gasoline. 

Wheels, motor, and driving mechanism 
are completely enclosed in a tubular-steel 
frame that gives protection in case of a 
spill. All are covered by a light-gauge 
aluminum body that can be lifted off in 10 
minutes for servicing and repairs. When the 
scooter reaches production, the frame may 
be tough aluminum alloy. 

‘The model shown in the accompanying 
photos has a 4-hp. engine under the seat 
connected by a flexible coupling to two oil 
pumps. A lever controls oil flow through a 
valve to one or both pumps to provide three 
speeds. On the rear wheel is a hydraulic 
motor. The tubing of the frame serves as 
an oil reservoir, and a 2-gal. gas tank be- 
hind the seat contains fuel for 100 miles. 

Another model is planned with a chain 
drive and centrifugal clutch. Operation of 
either chain or hydraulic drive requires no 
gear shift, Starting is done simply by open- 
ing the throttle and stopping by closing the 
throttle and applying the brakes. 

‘The two airplane-type wheels are ex- 
tremely light magnesium die castings. They 
use four-ply tires 18” in diameter that ab- 
sorb most of the road shock. Russell be- 
lieves that tires of this type may eliminate 
the need for springs. 

‘An engine-driven generator provides cur- 
rent for the horn, the single sealed-beam 
headlight, and the taillight. The instrument 
panel includes a speedometer. A windshield 
of clear plastic may be attached to the mo- 
torcycle handlebars by means of an alumi- 
num frame. 

With the motor mounted under the seat, 
plenty of leg room is provided under the 
aluminum hood. The rear deck has space 
for a luggage compartment or goods to be 
delivered, or it opens up to carry a passenger 
who will ride on a foam-rubber seat cushion 
like that in the driver's seat. No paint finish 
is planned, for the highly polished aluminum 
body itself adds to the appearance of the 
cycle.—CHARLES T. PEARSON. 


HAS TURBINE DRIVE 


4-HP. ENGINE AND GETS 60 M.P.H. 
FRAME 


BODY ON A LIGHT TUBULAR 


How the machine looked at 


first on the drawing board. 


A low center of gravity mokes spills less likely. 


In the rear deck is luggage room or a rumble seat. 


Four-Wheel Trailer for Farm and Highway Steers at Both Ends 


REAR wheels pivoted to follow the tracks 
of the front give this farm trailer the ma- 
neuverability of a two-wheeler. Its steering 
mechanism, which consists of a reach hav- 
ing a pinion at each end, was invented and 
patented by Dallas B. Avery, of Imlay City, 
Mich. The pinions engage the gear segment 
on each end of the draft mechanism, making 
it possible to use a tongue or drawbar at 
either end of the trailer. Both ends are 
identical. 

‘Avery utilizes camber and caster on both 


pairs of wheels so that either end will steer 
properly when coupled to the tongue, The 
trailer can be turned in about half the 
radius of the conventional wagon without 
changing its load balance. It tracks as well 
as a two-wheeler and carries the load of a 
four-wheeler. 

The trailer is of strong, light, all-steel 
welded construction. Reach and mechanism 
are at high points to give road clearance of 
some 18” between ground and axle or 24” 
to the top of the bolster. 


Rifle 


RKSHOP. 


By 
WALTER E. BURTON 


AKING a telescope sight for a rifle is 

an excellent home-workshop project 
for the marksman who has a taste for fine 
lathework. With careful work he will turn 
out a rifle sight that will enable him to put 
a bullet in the 10-ring or to knock over a 
woodchuck far more often than would be 
possible with the use of iron sights. 

Five lenses originally intended for a 3%4- 
power Navy rifle sight were used for the 
sight illustrated. These and similar lenses 
are becoming increasingly available, but you 
may assemble your own lenses from various 
sources and, by careful positioning and test- 
ing, obtain good results. If possible, use 
achromatic lens elements. Because of gre: 
er freedom from color aberrations, they give 
better definition than simple lenses. 
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Telescope Sight 


SHOOTING ACCURACY THAT WILL 
IS EASY WITH THIS 3%-POWER 


For the telescope sight shown, one ob- 
jective lens is required, two are needed for 
the erector, and two for the eyepiece. The 
objective in the Navy set was .531” in 
diameter and had an approximately 48-mm. 
focal length; the erector lenses were .452” 
with 24.5-mm. focal lengths; and the eye- 
piece lenses were .807” and 52 mm. Most of 
the dimensions for the sight will depend, of 
course, on the diameters and focal lengths 
of the lenses used. 

How the lenses form the image and con- 
vey it to the eye is indicated in Fig. 1. Lens 
spacing, as given by the distributor of the 
Navy lens set, is shown in Fig. 2. It’s a good 
idea, however, to locate these positions by 
test, using these figures only as a general 
guide. 


from Salvaged Lenses~—zhz;s 


SPELL DOOM TO “VARMINTS” 
SIGHT FOR SMALL-BORE RIFLES 


‘To do this, arrange the lenses in a card- 
board or wood trough with modeling clay as 
an adhesive, and place the reticle (a pin 
stuck up in the trough) at the point where 
the objective lens brings to a sharp focus the 
image of a distant object. This point can 
be determined in a partially darkened room 
by placing a white card behind the lens and 
focusing on the object through a window. 
Place the erector next where it will form a 
sharp image of both the reticle and ob- 
jective-lens image on a card held behind it. 


Light from the object on which the 
sight is directed passes through the 
objective lens and is brought to a 
focus a short distance down the tube. 
Here a real image is formed, as could 
be shown by placing a ground glass 
in this plane. Cross hairs located at 
this point are superimposed on the 


_ 


Finally, place the eyepiece lenses so they 
will magnify sharply the image of the reticle 
and object. 

In making the telescope, you will need a 
length of steel tubing or bar stock for the 
smaller section of the housing shown in 
Fig. 3, larger tubing or bar stock for the 
eyepiece end, and brass tubing or bar from 
which to machine the three lens mounts and 
the reticle tube. The ring holding the reticle- 
adjusting screws ‘is machined from steel, 
as shown in the inset in Fig. 3, as are also 


image. Since the image is inverted, and 
it is a bit disconcerting to aim at an 
upside-down skunk or woodchuck, an 
erector lens is used to reinvert the 
image. The function of the eyepiece 
lens or lenses is to magnify the image, 
now right side up and provided with 
cross hairs. 
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ances between lene mounts depend on the foco! lengths of the lenses used, cad diometers of the tubes 


‘on lens diameters. Achromatic lens elements consist of positive ond negotive lenses cemented together. 


the two mounting rings, front and rear, 
shown in Fig. 4. 

Lens mounts are brass tubes into which 
the lens elements can be slipped with an 
easy but not too loose fit. They are held by 
spacing and retaining rings. It will usually 
be found convenient to machine the mount- 
ing tubes to fit the inside diameters of the 
telescope housing, but the housing can be 
bored to fit the mounts as well. 

‘Two methods of machining the mounts to 


take two lenses are shown, one for the eye- 
piece and the other for the erector lenses. 
In one instance a single recess is bored for 
both lenses, and a spacing ring is made to 
hold them apart the required distance, A 
lock ring holds both elements and the spacer 
in position and may be secured by two or 
three small setscrews. The second method 
is to bore a lens recess at each end of the 
mount, leaving enough intervening metal to 
give the necessary lens spacing. 

Check the lens diameters with a microme- 
ter and bore the mounts about .001” larger 
80 the lenses will slide easily into the re- 
cesses. If they rattle too much, the fit may 
be improved with strips of cellulose film 
or with lacquer applied to the recesses and 
allowed to dry before the lenses are inserted. 

All the lens mounts should be of an out- 
side diameter that permits them to be 
pushed without too much resistance into 
the housing. ‘The eyepiece and erector-lens 
mounts are fastened in the barrel by 2-56 
or similar screws, and the objective-lens 
mount is held by a knurled-head screw run- 
ning through a longitudinal slot in the tele- 
scope tube. This slot permits moving of 
the lens for focusing, and its position and 
length should be found by trial. 

Paint the inside surfaces of the lens 
mounts dull black to prevent reflection. Opti- 
cal lacquer, blackboard paint, and powdered 


Disassembled 


of the lenses, spacing rin 
telescope hout 


9 is made up of two steel tubes, 


drop black mixed in thinned shellac or 
brushing lacquer are all satisfactory. 

For the tube illustrated, the outside diam- 
eter of the forward section was %” and 
the length about 5”; the rear section had an 
outside diameter of 1” and a length of 3”; 
and the total length assembled was 7”. The 
two sections are joined with a push fit and 
are held by two setscrews. In focusing the 
eyepiece, it is an easy matter to loosen the 
screws and move the sections in or out. 
Nonreflecting paint of the kind used in the 
lens mounts should also be applied to the 
inside areas not occupied by lens mounts. 

The reticle tube is machined to .050” or 
100” Jess than the inside diameter of the 
barrel except for a 1/16” shoulder at the 
front end. This ought to cover sufficient ele- 
vation and windage at 100 yd. The larger 
rim should have a crowned face and be a 
snug but not tight fit inside the barrel. It 
serves as a kind of fulcrum when the cross- 
hair end of the tube is moved sideways or 
up and down.” , 

Two knurled adjusting screws equipped 
with lock nuts press against the reticle tube 
near the smaller end, their axes at right 
angles to each other, as shown in the inset 
in Fig. 3. A stiff coil spring presses against 
the tube at a point 185 deg. from the screws. 
The tips of the screws are turned down to 
about .050” and carefully rounded and 


ing rings, ond mounts in the telescope sight. The 
which slides in the other to permit adjustment. 


smoothed; and a groove is machined around 
the tube and two flats are milled or filed in 
it at right angles to each other. These flats 
are important, for they permit windage to 
be adjusted without disturbing the elevation, 
and vice versa. A little watch oil or graphite 
on the flats will help prevent sticking. Non- 
reflecting paint is also applied on the inside 
of this tube. 

Tungsten wire of the size used in 60-watt 


lamps (.0018" diameter) was used for the- 


cross hairs in the sight shown. This may be 
a bit heavy for target work, and strands of. 
spider web can be substituted. The cross 
hairs should be carefully positioned so they 
will be in line with the adjustment screws. 
With a jeweler's saw, cut shallow notches 
about the depth of the blade in the smaller 
end of the reticle tube, making them as near 
90 deg. apart as possible. The cross hairs 
may then be set in with shellac, Canada 
balsam, or quick-drying household cement. 
Stretch them taut. 

Endwise shift is prevented by the reticle- 
tube groove into which the machined ends of 
the adjustment screws fit. The groove there- 
fore should be but slightly more than .050” 
wide. To prevent rotation, a small screw 
runs through the telescope wall into a hole 
in the reticle tube. One or the other holes 
should be loose enough to permit the tube 
to tilt. The position of the reticle for sharp- 
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est focus is determined approximately by 
trial; then final adjustment is made by mov- 
ing the eyepiece-lens system. 

In installing the telescope sight, run the 
large end into the rear mounting ring first, 
removing the eyepiece-mount bolt tempo- 
rarily if it is not flush, The front mounting 
ring, or open cap, is then slipped over the 
front end, and the assembly is slid forward 
until the slot in the front-ring lug is be- 
neath the bolthead. This bolt and the one 
that clamps the larger ring around the tube 
(Fig. 4) are tightened to hold the telescope 
in place. To rotate the telescope in its 
mounts, first loosen the rear-ring bolt. The 
front ring should fit just snugly enough to 
prevent side play. 

Blue all steel parts, including boltheads, 
either with a chemical that can be obtained 
from a gun-supply dealer or by heating to 
make an oxidized finish. In the latter case, 
polish the metal bright, heat slowly and 
evenly by torch, gas burner, or furnace until 
it turns deep blue, let it cool, and apply a 


Cold-rolled steel bor stock is bored in the lot! 
when making one of the telescope-housing tubs 


Bolow, on exploded view of thi 


reticle-adjusting 
conirols. Cross hairs can be 
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light coating of oil, which will darken the 
color appreciably. If the color disappears 
because of overheating, simply cool, repolish, 
and try again. 

In testing the telescope sight, set the cross 
hairs in the central position and focus the 
objective lens until an image at 100 yd. is 
sharp. If the cross hairs are not also sharp, 
refocus the eyepiece and reset the objective 
lens, too, if necessary. Clamp the gun and 
move from side to side while peering through 
the telescope. If the lenses are focused 
properly, image and cross hairs will appear 
to move together. 

Then fire a test shot and note where the 
bullet strikes. If it is too far off the target, 
raise one end of the mount by inserting a 
washer or shim under the bridge strip or 
move one end of the bridge sideways, filing 
the bolt hole to form a slot, if necessary. 
When good grouping of shots cannot be ob- 
tained, check for a loose end or other part 
or to see if the reticle is in proper focus 
and tightly held by spring and screws. 


t 
| 


Milling flat creas on the retic tube. Two flats 
ore requiredsfor windage and elevation adjustment, 


ond mounting bridge. The 
bridge is held to the rifle barrel with two bolts. 


MONGREL MOTORCYCLES are favorite 
projects of many mechanics, but the hybrid 
shown below was crossbred over a 15,000- 
mile search of half a dozen Pacific islands. 
Coast Guardsman Gerald C. Grant, of Oak- 
land, Calif., picked up its Japanese outboard 
engine on New Guinea, a sprocket and two 
chains from a Jap motorcycle on Mindanao, 
its cut-down bicycle frame from his ship’ 
hold, and the wheels from a Signal Corps 
wire cart. He assembled the machine be- 
tween watches and delivering invasion sup- 
plies on Biak, Luzon, Zamboanga, and Borneo. 
FOR A REAL KITCHEN CLOCK, what could Having neither clutch nor brake, it's strict- 
be better than a frying-pan case and acook- ly a suicide job, but it will do 40 miles an 
spoon pendulum? ‘This is one of a collection hour and get 100 miles from a gallon of gas. 
of 75 clocks in the Hickory, N.C., home of 
James L. Cilley, who for 45 years has been 
hunting the unusual in timepieces. Clocks 
adorn walls and mantels in every room. He 
keeps them in good running order himself. 


GI HANDICRAFT is 
never more inventive 
than when materials are 
improvised. This Afri- 
can head won second 
prize at a recent show 
by the Second Service 
Command at the Metro- 
politan Museum of Art 
in New York. It was 
made by Sgt. Winslow 
Anderson, of Plymouth, 
Mass., from a currying 
brush, covers of tins, 
snap hooks, spring wire, 
and odd pieces of brass. 


SMOOTH WORK went into this 
disk sander, and smooth work 
comes off it in the Angola, Ind., 
home workshop of Russell Jack- 
son, who designed and built the 
machine for a total cost of $10. 

A \-h.p. motor in the 15” by 
27” by 32” cabinet pulls a 24” 
plywood wheel to which is glued a 
disk of medium-fine sandpaper. 
The motor is mounted on an ad- 
justable bracket to take up belt 
tension and is accessible through 
‘the cabinet door. It runs the wheel 
at 1,750 r.p.m. Dust is trapped in 
a built-in chute and delivered out- 
side. The table is grooved for a 
miter gauge. 


Pennsylvania Duteh Hope Chest 


“[ RIDES’ CHESTS” were among the out- 
standing productions of the Pennsyl- 
vania Dutch farmer-craftsmen who colo- 
nized parts of Pennsylvania in the early 
1700's. They brought with them a homely, 
substantial carpenter skill that echoed the 
medieval German tradition, and they em- 
bellished their creations with fanciful paint- 
ing, as illustrated in full color on page 120. 
‘This chest follows old models in both de- 
sign and construction. The panel effect has 
an arched suggestion reminiscent of old 
stone architectural forms and functionally 
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ideal for strength and lightness. Sides, back, 
floor, and front are each made as a complete 
panel of %" plywood rabbeted into a joined 
frame. The panels are then put together to 
form a box, and the finish base and molding 
trim are added. 

‘A hinged top is made of whitewood board 
with molded edges, cleated with two beveled 
cleats, and hinged to the top of the back. 
All corners and edges should be sanded 
quite round to give a pleasant worn effect. 
Full directions for decorating will appear 
in the May issue. 
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Small plastic fromes for color snapshots ore mode 
in one piece by heating ond bending. At 
curtain fiebocks, sawed out, bent, and cemente 


OTH decorative and utilitarian articles 
can be made for the home from small 
pieces of clear plastic. Such scraps may be 
left over from sheets obtained from a craft- 


work-supply house for making larger 
projects, or windshield trimmings and the 
like may sometimes even be had for the ask- 
ing at an airplane factory. 

Stock 1/16” to 4” thick is suitable for the 
curtain tiebacks shown at right above. A 
27/16" by 4%” blank %” thick makes a 
frame for a popular-size color print, which 
is cemented on. The salad set is 4” stock. 

All pieces are made in the same general 
way. First, a piece is sawed to shape; then 
all edges are filed and sanded, finishing with 
the finest sandpaper, and the piece is pol- 


THREE CRAFT 
PROJECTS IN 
CLEAR PLASTIC 
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Soled fork ond spoon sawed ond shaped from 
plostic. Both ore bent to the profile shown, 


ished by buffing with tripoli or some other 
fine compound. Shaping follows, the piece 
first being heated slowly to about 250 deg. F. 
(an ordinary kitchen oven will do) and then 
bent in the gloved hands while still hot. It 
will cool in a minute or two, after which it 
will hold its shape. Wipe with alcohol and 
polish with a dry, soft cloth. 

The bowl of the spoon, the handles, and 
the bend in the frame are shaped that way. 
Drill the flower centers and file the decora- 
tive notches in the clips before shaping; 
afterwards cement the flowers to the clips 
and insert colored radio-hookup wire in the 
holes for stamens. Use model-airplane ce- 
ment or one made of plastic chips and 
acetone.—FLORENCE DRAKE. 
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By ROY L. CLOUGH, JR. 


RIVEN by a spunky little engine of the 
oscillating-cylinder type, this snappy 
steam tug kicks up quite a wake in the 
neighborhood duckpond. Its boiler is a large 
oilcan, the piston and cylinder of its engine 
were made from a pair of fishing-rod fer- 
rules, and one filling of water and alcohol 
keeps it going for more than an hour. 
Sturdy yet light, the little craft floats high 
and is steady and seaworthy even in com- 
paratively rough water. The hull is 1/16" 
medium-hard sheet balsa and the cabin is 
light cardboard on a balsa framework. ~ 
‘A good soaking in hot water will make it 
easier to bend the sides of the hull. When 
they are thoroughly wet, put all stiffeners 
and crosspieces in place temporarily with 


Its light, brood. 

beamed balsa hull 

gives the steamer 
the buoyancy of a 
cork. The cabin is 
hinged at tho 
front with tape. 
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ee 
Midget Steam Tug 


. . . FOR DUCKPOND NAVIGATORS 


4 


pins, draw the bows together against the 
triangular stem, secure with rubber bands, 
and allow to dry before assembling perma- 
nently by the liberal use of pins and model- 
airplane cement. Also use plenty of cement 
in applying the bottom and transom, run- 
ning it well into all joints and inside corners. 
Cut the raised triangular section of the fore- 
deck from 4%” stock and the rest of the deck 
sheathing from 1/32” sheet balsa. The stack 
is a piece of mailing tube, the rudder tin- 
can stock soldered to a wire that turns in 
tubing cemented to the transom. 

Finish the interior of the hull and the 
decking with three coats of model-airplane 
dope, and cover the outside with model tis- 
sue or silk, stretched and bonded to the wood 
with half a dozen coats of dope. This will 
make the vessel entirely seaworthy. 


Fishing-rod ferrules about 5/16" in di- 
ameter are needed for the engine. With a bit 
of very fine valve-grinding compound, lap 
two such telescoping ferrules together until 
a smooth sliding fit without shake is ob- 
tained. Since the ferrules are thin, cut them 
to length by filing around instead of sawing. 

‘The connecting rod is 1/16" tubing such 
as is used in mechanical pencils. It is held 
in place by setting it in some molten solder 
inside the piston. Bend a bit of wire for the 
connecting-rod bearing, tin it liberally, in- 
sert in the tube, and heat. 

Cut the cylinder plate from 1/32” sheet 
brass and polish by rubbing lightly back and 
forth on a fine file. Make it as smooth as 
possible, for this is the sliding face of the 
oscillating valve. Solder the plate to the 


Full Speed Ahead and 
Beware the Bullfrogs! 


Its name come from the boiler (spell 
it backwards). The whistle is a rifle 
cortridge, life preservers ore mints, 


cylinder as indicated, drill the 1/16” steam 
hole, and remove the burr inside. 

Now take a small nut that fits a %” long 
headless screw and solder it to the cylinder 
below the plate. This forms the cylinder 
pivot mount. The pivot is secured in the 
soldered nut with a lock nut, and a spring 
and nut are placed on the end that projects 
through the engine upright. 

Bend this upright from a strip of brass, 
being careful to form the %" offset. Then 
drill the holes for the cylinder pivot and the 
main bearing, but leave the steam ports 
until later. 

You can build up a crankshaft from a 
bicycle spoke or use a model-airplane thrust 
shaft and bearing. In the latter case, dis- 
assemble the unit by melting out the solder. 
‘Then solder the bearing tube into the engine 
upright, solder the round propeller plate in 
reverse position to the unthreaded end of 
the shaft, and in one of the holes on the 
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Lugs are bent in the top edge of the tin-con 
firebox (at far right) to support the boiler, 
‘and alcohol flows to the burner from a tank 
in the stern. After pressure builds up, 
engine is started by flicking the flywheol. 


plate solder a short piece of wire bent at 
right angles and offset 4” from the 
crankshaft. Clamp the flywheel and 
universal joint between nuts. 

If a shaft is made from a bicycle 
spoke, a crank may be bent at the end, 
and the flywheel and universal joint may 
be soldered fast. In this case, you will 
need the outboard bearing shown above. 

‘A flywheel may be cast in a plaster mold 
from Babbitt or type metal by using a wood 
model-plane wheel for a pattern. Pieces of 
brass are bent to provide the universal joint. 
In installing the propeller assembly, keep 
the top of the shaft tube above the waterline. 

Assemble the engine and rotate the fly- 
wheel to make sure everything works freely. 
With a scribe placed through the steam hole 
in the cylinder, mark on the engine upright 
the points of maximum travel of the cylinder 
both to the right and left. At these points 
drill 1/16” holes for the intake and exhaust 
ports, polish the valve face, and solder a 
steam pipe to one of the holes. A brass disk 
soldered into the cylinder head completes 
the engine. Lubricate with castor oil. 

Mount the engine in a jar-lid drip pan with 
a small bolt and nut. Bend the engine up- 
right sufficiently to bring the crankshaft into 
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line with the propeller shaft, and then ce- 
ment the pan to the balsa engine bed. Also 
wedge the engine upright between two pieces 
of balsa cemented to the crosspiece. 

Solder a piece of tubing into the oilcan 
boiler for a steam line and either cut off and 
seal the spout or install a safety valve, as 
shown in the drawing. A gasket under the 
oilcan top is essential. 

Cement a tin-can firebox to the bottom of 
the boat after cutting and bending flanges 
on the top edge to hold the boiler. Connect 
the engine and boiler with neoprene tubing, 
which is sold by model supply houses for 
gas-engine fuel lines. 

The alcohol tank is made from tin-can 
metal. Into it solder a piece of 4" copper 
tubing long enough to reach the center of 
the firebox and rise above the fuel level in 
the tank. Insert about 3” of wicking. 


SHELVES SET BETWEEN STUDS ORNAMENT 


‘HESE narrow recessed shelves provide 

an attractive setting for dishes, knick- 
knacks, or books. They occupy the space 
between studs of an interior wall and are 
used to best advantage when both sides of 
the wall are to be paneled. However, if the 
adjoining room is to be plastered on lath, an 
appropriate piece of thin plywood can be set 
in for the back, or if plasterboard is to be 
used there, wallpaper, cloth, or paint is 
suitable for the background. The studs 
themselves, if they can be finished smooth 
enough, serve for the sides of the case, or 


NAILING AND GLUING PLYWOOD 


PANELED WALL 


letail af 
Gattam Shelf 


they can be faced with thin plywood pieces. 

First frame the shelf space by inserting 
two stretchers to bridge the gap between 
studs and mark the top and bottom of the 
case. They may be at any agreeable height 
and any distance apart to accommodate 
three, four, or even five shelves. Then nail 
the shelves in through the studs, resting the 
bottom shelf on the lower stretcher. ‘The 
scroll is attached to the upper stretcher with 
finishing nails plugged over with wood putty, 
and the paneling is brought up all around 
the opening.—NoRBERT ENGELS, 


[WOODWORKING] 
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‘With butt joints for papering or painting 
squecaed-out, ‘glue to ary and sand’ siveh with block: 


Backed sandpaper. 


allow the 
For bright’ (natural ‘or stained 


Snishes, remove the glue immediately with a damp clcth 
to prevent staining. 
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Lorge oranges, halved, scooped out, and scalloped on 
the edge, make dainty pots for small flowering plants. 
Lift from the garden a clump of the flowers already in 
bloom, and use for party or breakfast-tray decoration. 


If you have trouble emptying the 
baby's bath, try putting a drain 

cabinet and 
Pins, brooches, ribbons, belts, ond the like leading it to the wathtubs in the 
can be kept conveniently at hand on a pin-up basement below. The funnel may 
board like that shown above. Make the board _be left in the hose, for the cabinet 
larger than the door panel and tack it fost. doors hide it when it’s not in use. 


Baby-food tins with push-on tops Spring c 
wit'yield thot “ost bit clingieg be used 


uy) 
. Separate 
to the can lip if you cut ed 


into equal groups, twist 
clockwise, ond then twist these 
ick and a small one a comb. groups counterclockwise into one. 
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Its toil stapled securely to o reel, © plumber's 
‘snake can be wound neatly in the grooves and its 
head end fostened by o nail between two staples. 
‘When put to use, as much of the snake os needed 
is unwound ond the noil reinserted in the stooles. 


A pair of hinged boards that slips down beside the 
cushion of an easy chair ond rests on the orm, os 
+ writing desk for 


‘ters or taking not 


1 flask 


toleum powd. 
won't soil 


19 switches on plostic or 
ights 

smoothly if dusted wi 

cond the p 

hands or gloves. 


Triangular vegetable ond fruit bins ore eosily pi 
up ina corner of a small kitchen or pantry, wher 
they toke little room. Saw the top edge to o nice 
curve and sand smooth. The finish may be notural 
‘or enamel, ond lettering or decals con be added, 


Norrow bands cut from the bross 
ends of cortridge fuses fit most 
stems. The |i ferrules 
epoir a split or compress 9 
shonk tightly on the stem. 


WHAT'S YOUR INGENUITY QUOTIENT? 


Have you pulled off a smart one lately? We will pay for each contribution 
accepted for this page showing ingenious solutions of problems in the 
home, shop, garage, or camp. It doesn't matter if it's wacky—if it works. 


IT’S NO BULL of mine that stands quietly 
in his pasture. Whether peacefully munch- 
ing his fodder, or angrily chasing me out of 
his domain, the frolicsome beast always 
managed to snarl his tether. Not to be out- 
witted by a heifer’s husband, I drove an old 
junk-wagon axle into the ground and tied a 
rope to the wheel. In this free-wheeling 
farm yard, exercise still comes in circles, 
but it's only the bull that has reached the 
end of his rope.—Joseru J. FUSIK. 


NO MATTER HOW THIN YOU SLICE IT, 
it’s still a nut. When one worked loose and 
caused a wheel to drop off my portable air 
compressor, I ransacked my shop in a fruit- 
less search for a replacement of the same 
size. But who has ever found the right part 
in an emergency? Certainly not me! Nutty 
problems aren't hard to crack, however. I 
took off another wheel in order to obtain 
a similar nut of the correct thread and 
diameter. Then I grabbed up a hacksaw, 
and—you guessed the rest—sawed the thing 
in half.—Rosert F. APPLETON. 
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RUNNING LIGHTS ON MY PUP have 
saved me a lot of running. Well behaved 
most of the time, she sometimes gets a yen 
for solitude and ambles off into the night. 
Battery-operated lights, housed in the tur- 
retlike harness, now keep me posted on her 
whereabouts and direction, Green lenses at 
the sides, red in back, and 
a clear bull’s-eye in front, 
also tell me whether she's 
coming or going—which, I 
suspect, is a lot more than 
she ususally knows herself. 


TRIMMING THE LAWN is a job I dislike, 
especially since I was faced with the weekly 
chore of hand-clipping the grass around the 
posts supporting the cellar doors, Remem- 
bering an old saw that headwork’s better 
than handwork—or at least easier—I up- 
rooted the posts and mowed the lawn with- 
out stopping. Then I screwed a length of 
wood midway to each door and hinged to it 
a block of the same stock. When a door is 
opened, the post falls into position, but drops 
back out of the way again when the door is 
closed.—ARTIUR BATES. 


Mirror on Table Beside Typewriter 
Serves as End-of-Page Indicator 


‘Your typewriter bell signals the end 
of a line, but it is difficult to tell when 
you are on the last line of a page. If 
your typewriter is the kind that has no 
shield covering all the lower parts of 
the platen, a small mirror laid beside it 
on the right-hand side of the typewriter 
table will reflect the bottom of the 
platen and show when the end of the 
paper is reached. The mirror can be 
held in place with pieces of adhesive 
tape—O. D. CowLEs. 


Earrings of Iridescent Sea Shell Are Ornamented with Silver Wire 


NOVELTY earrings such as the initialed 
heart-and-arrow pair shown at left are made 
of ordinary sea shell and of silver wire from 

a jeweler’s supply house. 
File the shell to shape, sand it smooth, 
and buff to a high polish. The initials and 
arrows are shaped from flattened 


ene silver wire and attached to the 

shell with silver-wire rivets through 

— holes made with a No, 73 drill. 

ae First, however, the arrow or similar 

pes backing is soldered in a notch in 

bans the clamp, also a supply-house item. 

Sea shell and silver in novelty earrings. | suven candine ‘The rivets are peened and polished 
How they are made it shown af the right, Lesweccuervee) | flush with the surface.—E. G. 


Sectionalized Rack Holds 
Dozens of Small Tools 


Fines, chisels, screwdrivers, and 
the like accumulated over a period 
of years are often too numerous to 
keep neatly racked on the work- 
bench. Here is a sectionalized tool 
rack that will take care of dozens 
and also provide room for adding 
new tools as they are acquired. 

Holes and slots to hold the tools 
are put in 2%” by 24” strips of 
shelving, and the shelving is placed 
three rows deep on a frame be- 
tween the back of the workbench 
and the wall. 

When certain tools are needed on 
a job more frequently than others, 
their rack is simply shifted to the 
front. Although at first all the 
handles may look alike, you will 
soon be able to select the tool you 
want every time without hesita- 
tion.—D. J. BACHNER, 


Cabinetmaking Problems 


By EDWIN M. LOVE in removing defects, are equally as essential. 
Careful choice of materials is a prime 
OD design and manual skill are not consideration. Broad surfaces, such as the 
the only requisites of successful cabi- top and ends of the buffet shown in Figs. 1 
netmaking. Proper selection of materials and 6, shrink and swell excessively if made 
and a logical plan of working, not to men- of solid lumber. Such parts should be of 
tion ingenuity in overcoming mistakes and plyw though narrow members in the 
frame need not be. Obviously 
parts that are to be carved or 
molded demand solid stock. 
For adjacent parts, select 
plywood having suitable 
patterns. The plywood 
should be large enough to allow 
cutting of parts with matched 
patterns properly centered or 
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and Their Solution 


otherwise placed. A sheet that is warped 
but otherwise desirable can be used in “car- 
cass" (body) building where the braced 
construction will hold it flat, but it is unfit 
for an open shelf. Before buying plywood, 
sight across the sheet toward the light in 
search of dips and hollows due to shrinkage 
in joints made during manufacture. Such 
defects cannot be remedied. 

Solid lumber of uniform color should be 
selected when possible to make unnecessary 
the difficult job of matching parts by bleach- 
ing or staining. There are advantages in 
buying rough stock that is sufficiently thick 
to straighten by planing. It often yields 
pieces thicker than %” that, if purchased 


as standard dressed lumber, would be listed 
at greater cost. 

Lumber for a cabinet is usually cut into 
oversize pieces to allow for straightening 
and finish-cutting at the ends. If finished 
lumber of the right width is at hand, work 
it directly into parts. But allow ample width 
for straightening, as in Fig. 7, when a piece 
is ripped. This is especially necessary if 
there is doubt about the seasoning, if the 
lumber has been in the rack for some time, 
or if there has been a marked change in 
humidity. The edges may be drier or damp- 
er than the center, causing strains that 
spring the ends apart or pinch them togeth- 
er as the board is ripped. To offset this an 


INNER FACE 


DOWNWARD BOW STRAIGHTENED BY THESE CLAMPS: 
STRAIGHTENING MOLDINGS 


extra width is needed for planing straight 
the edges of the ripped boards. 

A rod, which is a full-size sectional draw- 
ing on thin plywood as shown in Fig. 2, helps 
prevent mistakes. It should give complete 
sections of all parts, with such additional 
details as seem necessary. Dressed stock 
is marked for size by contact with the rod, 
and measuring with a rule and the danger 
of misreading fractions are eliminated. 

‘The order in which work is done depends 
somewhat upon equipment. In general, it’s 
good practice to make gluing one of the 
first tasks, as the glue can dry while other 
operations are in progress. Mortises, tenons, 
and the like are more easily laid out and 
cut in rectangular stock than in pieces that 
have been rabbeted, grooved, or molded. 

If doors are built after the carcass is as- 
sembled, they can be made to fit the open- 
ings in spite of changes or mistakes; but in 
general it is safe to complete them when 
convenient, leaving stiles and rails extra 
wide to allow for fitting. It is sometimes 
convenient to mortise a stile after it has 
been glued to a side with a lock joint, as in 
Fig. 4, in order to locate the mortise ac- 
curately even though the stile has been 
inaccurately placed. 

With a setup like that in Fig. 5, a dado 
saw will cut slots in legs to receive shelf 
corners. The strip of wood clamped in front 
‘limits the length, and that on the miter- 
gauge extension locates the dado at the 
proper distance from the top of the leg. A 


chisel squares the front ends of the dadoes. 

Because of differences in shrinkage and 
swelling, applied moldings are unsatisfac- 
tory on solid tops. By gluing strips to the 
edges of a plywood top, using rabbets, 
tongues, or other means to increase gluing 
surface, as in Fig. 8, you can treat the as- 
sembly as one piece and mold it accordingly. 
Small shapers do not have the reach for 
cutting deeply stepped moldings, which must 
therefore be made in two or more strips and 
glued together or applied separately. In 
gluing, splines (Fig. 9) not only increase 
the gluing surface but also help alignment. 

Fit a front molding first, obtaining its 
length by holding it in place and scribing 
with a knife point. If it is too long, dress 
one end; if it is slightly short, plane the back 
lightly. Clamp it in place and fit the mitered 
ends of the end moldings to it; then glue the 
front molding on, adding the others when it 
has dried, as in Figs. 3 and 10. A method 
of straightening sprung molding is shown 
in Fig. 11. 

Figure 12 illustrates three methods of 
molding the edge of a door, the second being 
a means of enlarging a door that is too 
small. Mistakes almost inevitably occur, 
but much can be done to remedy them. If 
a tenon is spoiled, the rail can be salvaged 
as suggested in Fig. 13. A damaged square 
on a turning can be veneered (Fig. 14); a 
splinter or loose bit of veneer can be glued 
in place (Fig. 15); and dents and crushed 
corners can be raised by steaming (Fig. 16). 


MORTISE IN SLIP TENON 
‘OR USE DOWELS, 


Coiled Wire 


STAINLESS steel welding rod 3/32” in di- 
ameter provided the links for the chain and 
bracelet at the right. Polish the wire, insert 
it in a hole drilled in a 4" rod, and wind it 
on the rod in a lathe or drill press. Cut the 
resulting coil lengthwise with a hacksaw or 
milling machine, and you have a pile of 
links. Assemble them with pliers, first tap- 
ing the jaws to prevent them from scratch- 
ing the steel—DoNALD E. WETZLER, 


_ Ring-and-Triangle Puzzle Has Tricky Solu 


AT First glance the ring 
seems on this .przzle to 
stay. But lift it and the 
triangle to A, fold the 
upper section forward 
against the lower, pass the 
ring down over both up- 
rights to the starting 
pointup to B, and left to 
C. Then turn the front half 
up and back against the 
lower, pass the ring on to 
the left, down the two di- 
agonal ‘wires, up to D— 
and it’s free, 

Coat-hanger wire, rub- 
bed with steel wool, will 
make the puzzle, Solder 
the joints—Gronce Barr, 


Heart-Shaped Jewelry Boxes Cut from Solid Blocks of Wood 


Woop for this matching pair of heart- 
shaped jewelry boxes was picked up in the 
Philippines. Resembling mahogany, it origi- 
nally came from Australia as part of a 
crate for Army rations. My wife's initials 
are inlaid on the covers with ebony. 

Standing about 214” high, each box was 
cut from a solid block of wood to the shape 
indicated on the accompanying drawing. 
‘This may be done with a coping saw, though 
a jigsaw would be preferable. Each bottom 
piece was sawed and 
sanded to a press fit and 
glued into place inside 
the box. The top con- 
sists of two pieces glued 
together, the upper 
shaped to line A and 
the smaller cut inside 


line B to give an easy 


fit—EMIL Gaynor, 


W66 science 


Something NEW pom Something OLD 


STENCIL CRAFT TRANSFORMS ODDS AND ENDS 
INTO ATTRACTIVE ONE-OF-A-KIND NOVELTIES 


1g materials, 


serving tray 
at right was originally o cover 
for a restaurant-size lard can. 


OXES for cookies, cake, candy, and sew- 

ing materials, and even attractive trays 
and other novelties, can be made from tins, 
jars, and boxes ordinarily consigned to the 
trash pile, The addition of two coats of 
black lacquer or quick-drying enamel and 
the deft application of smail decorative sten- 
cils work the transformation. 

In the photos above are two ornamental 
boxes, one from a round packing tin in 
which fruit cake was received and the other 
from a gilded metal candy box. Wooden 
boxes and glass jars serve the same pur- 


Designs for the stencils are drown or traced on 
heavy gummed paper. Small figures show up best. 


pose, and, if necessary, new tops can be 
made for them from scraps of plywood or 
other stock. The tray originally covered a 
large lard can in a restaurant. 

Clean the piece thoroughly first, removing 
paper labels and the like; then, after it has 
dried, lacquer or enamel it all over. Suit- 
able stencils may be purchased from an art- 
supply store, or they may be cut from 
heavy gummed paper. The latter course 
allows for a great deal of originality and 
contributes to that one-of-a-kind quality. 
Curved cuticle scissors, if they are available, 


Cut out parts to be colored, leaving connecting 
lines between. Use cuticle scissors if pos 


Stencils are glued firmly to th surface with no loose edges left for paint to st under; then the thick 


enamel in bright colors is apy 


will help you in getting nice, sharp corners. 

Stick the entire stencil to the surface to 
be painted, taking care to see that there are 
no loose edges under which paint can seep. 
If this is done properly, a camel's-hair brush 


Bullet Is ine fe Handle 


Born the steel-jacket bullet and the shell 
of a .30-cal. cartridge are used for the han- 
die of this paper knife, while the blade is a 
strip of .040" brass or steel cut and filed to 
the shape shown below. 

‘The bullet must be carefully removed 
from the shell by gripping it in a chuck or 
a vise, or holding it in some other way with- 
out damaging it, and working the shell 
loose. Remove the powder from the shell, 
taking care to dispose of it where it can do 
no harm, and destroy the shell primer by 
firing the empty shell in a rifte. 

Next, saw a .040" slot in the bullet from 
the nose to the knurled ring. Polish bullet, 
shell, and blade, solder the blade in the bul- 
let slot, and reassemble the bullet and shell. 
Plate the entire knife with chromium or 
nickel and polish again—J. C. M. 


ree 


BRASS OR STEEL 
040" THICK 


FILE BOTH SIDES 


lightly with o comel's-hair brush to give tl 


ye effect shown at right, 


can be used for applying colorful enamels 
in the cutouts. Have the paint rather thick. 
When it has dried, soak the piece in warm 
water to loosen the glue, and the stencil is 
quickly removed—ELMA WALTNER. 


Hockey-Stick Legs on Ash Tray 


THREE hockey 
sticks make the legs 
of this stand for the 
sportsman smoker. 
They are drilled 
through and at- 
tached with six 
screws to the wood 
disk that holds the 
tray base at top and 
to the puck near the 
bottom. The tray 
base is turned to ac- 
commodat 


cleaning. Finish with 
clear varnish and 
wax.—A. A. LEC. 


Stapling Loose-Leaf Notebooks 


UseD leaves of a loose-leaf notebook can 
be kept from tearing by fastening them to- 
gether in groups of a half dozen or more 
with ordinary paper staples placed with a 
hand stapler near the ends of the pages in 
line with the perforations. If the holes are 
already worn or torn through, the staples 
should be placed just back of the original 
perforations to serve as reinforcements. 
Either method results in a less bulky book 
than the use of gummed reinforcements, 
and saves time—WALTER A. SIMOND. 


Home Repairs for 


LMOST everybody has at least one 
fountain pen that refuses to write 
properly. It may spill sudden blots and 
ruin a letter or important paper, or it 
may write irregularly, requiring’ shak- 
ing to get the ink to flow. Another com- 
mon ailment is a failure to fill with ink. 
Whatever the trouble, it’s not hard to 
sit down with a few common repair 
items and do your own servicing. 
Sometimes biotting can be caused by 
so simple a thing as failing to fill the 
ink reservoir completely. When the 
rubber container in the barrel is com- 
pressed in the operation, air is expelled, 
and the partial vacuum pulls the ink in, 
If all the air is not expelled, or if air 
leaks in when the ink supply is low, the 
vacuum will be reduced and may not be 
able to hold the ink back. ‘The obvious 
remedy is to press the lever all the way 
when preparing to take ink in and also 
not to wait until the reservoir is dry. 
‘There are other causes of blotting 
that can be corrected with mechanical 
repairs. If the ink feeder—that little 


black plastic or hard-rubber part under 
the pen point—has been damaged, it 


Warm water and ammonia, a toothbrush, shellac, 
and replacement parts will put pen in order. 


If the reservoir is undamaged and still plicble, 
cleaning can be done without further dismantling. 


Sooper 


' Fountain Pens 


must be replaced. Look at the narrow 
groove along its upper side. A break 

in it may allow too much ink to flow. 
Look, too, at the pen point. A tiny ball 

of hard iridium just under the gold tip 
ordinarily takes all the wear and is 
long-lasting. If the gold tip, however, 
has been damaged, the slit from it to a 

~ hole at the center may not close com- 
pletely when the pen is taken from the 
paper, and ink may continue to flow. 

In this case a new point will be needed. 
Warm water to which a little house- 

or washing soda has been 
good pen-cleaning liquid, 
Dried ink and other obstructions fre- 
quently can be cleared out without dis- 
mantling the pen by simply filling and 
emptying the reservoir several times 
in a bow! of the cleaning fluid. If this 
is not sufficient, open the barrel of the 
pen just below the threads with a twist- 
ing and pulling motion and examine the 
pliable reservoir, which may need to be 
replaced. When the point and feeder must 
be removed, clean them with a tooth- 
brush and the ammonia water before 
reinstalling them.—HAROLD P. STRAND, 


Oper 


the barrel with a twist ond o pull 
ening the a Pp 


threads gives access to the reservoir 


Bodly worn reservoirs must be replaced. The one 
shown below had rotted and the barrel was caked. 


a c 


With a slight twist, the nib and feeder will pull 
out in the fingers. Ammonia water loosens théfn. 


Shellac applied around the inside edge of the new 
reservoir will hold it firmly to the shank recess. 


Brush off the parts with the cleoning liquid on 
examine the point and feeder for damage and wear. 


The final test is in writing. A pen should write 
uniform lines smoothly without too much pressure. 


Desk Holder for Fountain Pen 
Is Turned from Hardwood 


THREE scraps of cherry, walnut, ma- 
hogany, or other nicely grained hardwood 
and a fountain pen from which the spring 
clip has been removed will give you a hand- 
some desk-pen set. Turn the ball first from 
a 3” length of 214” turning square, using a 
template cut as shown at A to obtain a true 
sphere. Bore a hole all the way through to 
fit the pen cap, press the latter in, and hold 
it with plastic composition wood. 

Glue two 5" squares of %” stock together, 
as indicated in the drawing, rip them in half 
with the grain, plane the ripped faces 
smooth, and reglue the two halves 
piece of paper between them. Mount the 
assembly on the faceplate and turn the con- 
cave inside only, using template B as a 
guide. Split the halves at the joint and try 
them on the ball for a fit. Mark for correc- 


turned inside as desired. 
Next, glue the halves around the ball 
without paper, taking care to see that the 


Carving Name of Boat Makes 
It Stand Out Strikingly 


ANY boat, large or small, gains individu- 
ality from a bit of carving—its name on the 
bows or transom and possibly an added 
embellishment such as an arrowhead, a 
small star, a scroll, or other suitable motif. 
Carved and painted letters stand out with 
much greater visibility on the water, and 
they are also, of course, much harder to 
erase or disguise if the boat should be stolen. 

Make a full-size paper pattern with the 
letters properly spaced and transfer it to the 
boat with carbon paper or pricks of an awl. 
‘Thumbtacks will hold the paper in place 
while this is being done. 

Fill in all lines with a pencil, and then 
cut the outline with a sharp knife, slanting 
it in slightly and making it about 1/16” 
deep. Work on one letter or figure at a 
time, completing it with a small gouge and 
sanding all rough spots smooth. Paint the 
letters inside to contrast with the hull, using 
a flat undercoater as a base. 

If carving is to be done on the transom of 
a boat being built, it will be easier to work 
before it is installed.—J. A. EMMETT. 


Tube Through Skiff Bottom Helps in Anchoring and Hauling 


DUCK-HUNTING boats are frequently fitted 
with a tube at each end for thrusting through 
poles to keep them from drifting. A single 
anchoring tube is handy in the average skiff, 
for a pole is quicker and cleaner to use than 
the usual anchor or weight. 

Use a piece of 144” i.d. brass or galvanized 
pipe threaded on one end and long enough 
to reach flush from the top of the forward 
seat to a good %” outside the bottom. Line 
the hole up carefully to miss seams and 
fastenings. Bore through all bottom con- 
struction—keelson, bottom, and any outer 
keel—holding the bit at right angles to the 


bottom even if it means tilting the pipe 
slightly aft. If a fastening should interfere, 
get the hole to correct size with a narrow 
chisel and file; then enlarge the hole in the 
seat to line up. 

‘Soak two canvas gaskets in marine paint, 
put the tube through the seat, thread a lock 
nut on its bottom end, add one of the gas- 
kets, and turn the threads through the bot- 
tom hole. Put on the other paint-soaked gas- 
ket and a second lock nut and tighten the two 
nuts until the paint oozes from the gaskets, 

A fork made as shown can be used to 
mount a wheel for easy hauling.—J. A. E. 


Depth Gauge for Spading Fork 


Wuen the depth of penetration of a 
spading fork can't be controlled, extra work 
1s added to the job of turning soil. A simple 
depth stop like that shown below can be 
made from strap iron and bolted between 
the tines. It saves time and assures turning 
to uniform depth. The stop can be adjusted 
for different depths as desired, or it can be 
entirely removed when necessary.—J. K. 


Croquet Stops Protect Flowers 


BALLS struck by croquet mallets some- 
times have the disquieting habit of bouncing 
across walks, hiding under hedges, or in- 
juring garden plants. A number of portable 
guard rails placed at strategic spots may 
add considerably to enjoyment of the game. 
Painted a harmonious color, they may be 
left out through the summer and taken up 
for winter—KENILWoRTH H. MATHUS. 
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Wagon-Wheel Garden Table 


WHAT is more appropriate as informal 
outdoor furniture than a wagon-wheel table? 
‘The one shown at the left was made up from 
an old wheel obtained from a blacksmith. 
‘An 8" diameter cardboard linoleum packing 
tube served as a form for the column, 

Dig a hole for the base and insert three 
%” reinforcing rods. Slip the cardboard 
form over the rods, bind it at several places 
with wire for support, pour full of concrete, 
and force the %” rod into the wet concrete. 

String reinforcing wire between nails in 
the wheel spokes and tack light boards on 
the underside. Put the hub over the project- 
ing rod and draw the nut tight. Then build 
scaffolding to hold the wheel steady and 
pour concrete between the spokes. Colored 
tiles were set in for the table shown, and 
when the scaffolding and boards were re- 
moved, the spokes and rim were painted red. 
For garden furniture, a 1-1%-2 concrete 
mix is customary.—CHARLES L. HEAD, 


Insecticides Agitated on Cradle 


SOMETIMES it is convenient to mix solu- 
tions for garden sprays in quantity, such as 
in a 5-gal. bottle, but then proper agitation 
without danger of breaking the container 
becomes a problem. A wooden cradle built 
like that shown above will agitate the liquid 
sufficiently with complete safety if water 
and chemicals fill the bottle only about three 
quarters of the way. Use of a long stick or 
paddle is unnecessary. Sprayers can then be 
filled as needed.—W. 0. Downs. 


Revolving Table Speeds Up 
Assembly of Print Jobs 


‘THIs revolving table is used in the 
print shop at the Michigan State Re- 
formatory for assembling the pieces 
of multi-unit print jobs. The inner 
circular section revolves within an 
outer stationary table, and the work- 
er picks up one unit from each of the 
piles of printed matter on the inner 
table as they pass him, 

‘An electric motor operates the re- 
volving table through a gear-reduc- 
tion unit that can be set to one of 
three speeds. ‘The unit is desk high, 
the center table is 48” in diameter, 
and the outer rim is 12” across. AS 
compared with the method of as- 
sémbly while walking beside a long 
table, the unit has speeded up pro- 
duction of print jobs approximately 
300 percent.—TED DouGLas, 


Tolerance Gauged with Tape 


TOLERANCE of work produced at the 
Youngstown Sheet & Tube Company is 
checked with a novel type of gauge. An 
index line and two lines to represent thi 
absolute maximum and minimum acceptable 
circumference are scribed on a strip of steel 
tape. In use, the tape is wrapped around 
the work. If the index line falls between the 
tolerance lines or flush with either, the work 
passes inspection. If it falls outside, the 
work is either over or under.—JoHN KRILL 


CLEANING WALLPAPER [SHIPSHAPE HOME] 


It an entire room needs attention, first dust the walls with a vacuum brush. 
‘Then cut a fresh loaf of rye bread squarely in half and use the cut face to clean 
the wall areas from the top down, rubbing in straight, partly overlapping 
strokes. When the bread becomes soiled, cut off a slice and expose a new area. 
A drop cloth on the floor will catch the crumbs. 

Four parts of flour and one of powdered sal ammoniac (by weight) mixed and 
kneaded together with enough water to make a puttylike mass also will help 
brighten soiled paper. The mixture may be used until it will take up no more dirt. 

Press a pad of blotting paper against a grease spot with a moderately hot iron. 
After all the grease possible has been extracted in this way, dust the area with a 
Uittle pipe clay or fuller’s earth. Remove the powder with a soft brush after it 
has been on the paper for a few minutes. Finger marks should be dampened with 
cold water and then treated with pipe clay or fuller’s earth in the same way. 

‘Many spots may be removed with an ordinary pencil or ink eraser, but bear 
lightly on the eraser or the pattern may be rubbed off. Touch ink spots lightly 
‘with water, apply a blotter, and then treat with oxalic acid. Water colors or 
crayons may be used to touch up the colors of the paper if they are affected. 


POPULAR SCIENCE MONTHLY SHOP DATA 


'TreD to the end of a string and catapult- 
ed with a sharp flip, the wooden ball in this 
game will sail through the air and land be- 
yond the little picket fence. As it does, the 
‘string drops between two pickets—and the 
score marked on the crosspiece there counts 
for the player, who gets three, shots. 

Dimensions for the game and board are 
given in the drawing. Make the frame of 
%” by %4" stock except for the end nearest 
the player, which is %” by 1%"; then tack 
a sheet of show-card stock to the bottom. 
Next, build a light picket fence at the far 
end, using six pickets and two end posts. 


Typed Cribbage-Board Pattern 


Ir You have trouble in finding a board 
for three-handed cribbage, it isn't hard to 
make one yourself by using a typewriter 
to space a template. With a piece of paper 
in the machine, strike the period key and 
space bar to get the spacing you wish, and 
then attach the paper to a suitable piece 
of wood with rubber cement. Prickpunch 
the periods, drill in blind holes, strip off the 
Paper, and finish the board as desired. 

‘The board shown was made of %" by 3” 
by 12” ‘stock. Three spaces were allowed 
between each pair of periods, and six spaces 
between pairs. The lines were double- 
spaced down the board, with four lines be- 
tween groups.—JERRY SPRAGUE. 


Ball Flying over Picket Fence Scores in Unusual Table Game 


Paint in contrasting colors, and number the 
seven spaces between pickets as indicated. 

The catapult is made of two pieces of 
stock glued and screwed together at right 
angles, as shown in the drawing. In the long- 
er piece is a groove to pivot on the rounded 
part of the board frame, and the upright 
is notched. 

To play, put the ball in the depression 
at the end of the catapult with the string 
in the notch in the upright, as indicated in 
the photo. If you snap the front of the 
catapult down with the fingers, the ball 
will go flying.—MYRon FLEISHMAN. 


No Bruised Thumbs with This 


MAGNETIC TACK HAMMER 


THEN one end is a horseshoe magnet, a 

light hammer will pick up and place 
a tack or small nail without requiring it to 
be held, thus saving many a sore finger. 
Drill rod was used for the hammer shown. 
‘The striking end is first turned to the shape 
shown above; then the magnet end can be 
slotted with a hacksaw. Enlarge the slot to 
%" with a thicker hacksaw blade, two or 
three blades side by side, or a slotting blade. 
Finish the slot end with'a round file. Or, if 
you prefer, drill a %” hole tirst and saw to 
it. Press the prongs almost together in a 
vise and turn the taper. 

Drill and file a handle eye (see P.S.M., 
Dee, ’45, p. 174). Then bind the prongs with 
iron wire to prevent spreading, and harden 
‘and temper one end at a time. 

‘The hammer must be magnetized so the 
split ends present opposite poles and there 


One end of the hammer is slotted (left), the prongs 


‘them, and the pronged end is machir 


ore bent together so po 
rd to o taper (center). Right, magne’ 


is no magnetism in the other end. An open- 
solenold magnetizer (see P.S.M., Oct. '43, 
Pp. HW 488) may be used if fitted with two 
bent pieces of bar iron bolted to the end 
of an iron core, as in the drawing. Touch a 
prong to each pole and turn the current on 
for an instant. 

Or you may use an old 6-volt loudspeaker 
field coil of the type that has a narrow, an- 
nular voice-coil slot. Bridge the slot with 
the prongs, spreading them slightly with 
a nonmagnetic metal if necessary for bet- 
ter bridging and maximum effect. The coil 
may be connected directly to the 115-volt 
AC. line if the current is turned on only 
momentarily, or to a battery or rectifier. In 
the first case maximum magnetic strength 
will depend on the point in the A.C. cycle 
at which the circuit is broken, so several 
attempts may be required.—ERvIN WALTERS. 


+ will just poss between 
gon o loudspeaker coil. 
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MAGNIFIED READINGS on a slide rule are 
possible with the attachment of a semi- 
cylinder of plexiglas or lucite on the reading 
slide, as shown in the drawing above. The 
clear-plastic magnifier is filed to the shape 
shown in the top drawing, with the two 
ends left cylindrical and so spaced as to 
make a press fit on the slide. Polish the flat 
surface. Center the magnifier on the slide 
crossline—RALPH D. CURTIS. 


ADJUSTABLE PARALLELS and planer 
gauges can substitute for special fixed 
gauges when the carriage stop is used for 
turning shaft shoulders to decimal lengths 
or boring to decimal depth. These are stand- 
ard tools available at large hardware stores. 
‘They are especially handy when small quan- 
tities are machined and it is impractical to 
make a special gauge or spacer of the same 
size as the length of shoulder or depth of 
hole. The photo shows a planer gauge being 
used as a carriage-stop gauge and adjust- 
able parallels set and ready for use.—J. C. M. 


a 
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TO REDUCE WHIP at the outboard end of 
long bar stock held in a collet or chuck for 
turning, slide a collar or bushing over the 
stock and into the spindle, as shown above. 
Make up a set of collars to fit various sizes 
of stock most frequently used, and taper the 
outsides slightly so they will fit snugly in 
the end of the spindle. A sticking collar can 
be removed by tapping from the chuck end. 

This precaution is especially necessary 
with stock %" in diameter or less, which 
can cause serious injury if it extends as 
much as 12” beyond the spindle with no 
outboard support.—J. C. MAGEE, 


HOLDING TUBING IN A VISE without dan- 
ger of crushing its wall is easy with a drilled 
and slit bar like that shown in the drawing 
above. Make the vise tool from brass or 
other soft flat stock. Lay out and drill holes 
from 1/16” to %” in diameter, as shown in 
the drawing; then with a hacksaw slit the 
piece from the end nearest the small hole 
through the center and into the %” hole. 

‘This cut permits spreading the ends slight- 
ly so tubing, bolts, screws, and other round 
stock of sizes from 1/16” to %” can be 
pushed through easily. Pressure of the vise 
jaws will hold the piece firmly while it is 
being sawed or filed.—JOHN SHEST. 


SURE-GRIP ARBOR. Smooth and positive 
expansion is insured by the use of a 3/16” 
bearing ball under the setscrew of this split 
arbor, which will withstand the wear of long 
production runs. The arbor can be held in a 
collet or, if large enough to permit a truing 
cut to be taken, in an ordinary three-jaw 
chuck. A twist of the setscrew grips the 
work or frees it. The setup is especially 
good for light facing or finishing cuts. 
‘This adaptation of a split arbor is the 
idea of Alfred Guthenberg, of New York. 
It was originally published in Blue Chips, a 
publication of the Warner & Swasey Co. 


COLLET CHUCK 


SQUARE OR ACME THREADS are easier 
to cut if a dial indicator is mounted on the 
compound-rest slide. Roughing out is pos- 
sible with heavy, chatter-free cuts, the effect 
of lead-screw backlash is eliminated, and 
the lathe need not be stopped for measuring. 

‘With a micrometer, measure the width of 
the tool, which must be narrower than the 
desired thread width. Then take a first cut 
with the indicator reading at zero. For a 
second cut, advance the compound rest until 
the indicator shows the difference between 
tool and thread width less .010” for a finish- 
ing cut. Thus, for a .375” taread cut with a 
275" tool, the reading is .090". 

‘Take the third cut at the same indicator 
setting with the tool advanced into the work 
with the cross feed, Return the compound 
rest to,the original indicator reading of zero 
for the fourth cut, and so on. 

‘Make the first finishing cut on the right 
of a right-hand thread to nullify lead-screw 

the final cut on the left with the 
compound advanced the full difference be- 
tween too and thread width—A. R. P. 


FINDING THE RIGHT WRENCH will be au- 
tomatic if you grind down all adjustment 
nuts and boltheads in the shop so they will 
fit one end or the other of the standard 
double-end wrench furnished with most 
screw-cutting lathes. Nuts and bolt heads 
on the lathe, drill press, vise, clamps, and 
the like may be ground or filed to size, or 
new ones can be machined.—WILL THOMAS, 
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New Solutions to Tough Shop Problems Appear Like 
Magic As You Master Hard-Soldering Techniques 


By VERNON B. CASE 


|ARD-SOLDERING is easy. It is also one of the most valuable 
techniques available to the craftsman for making metal-to- 
metal joints, being simple, neat, and extremely strong. 

The novice is apt to confuse hard- or silver-soldering (some- 
times also called silver-brazing) with ordinary or soft-soldering. 
They are, of course, entirely different procedures. Ordinary 
soldering ‘involves low heat, usually around 350 deg. F., and a 
solder made of a tin-lead alloy. The resultant joint, though 
useful in its place, possesses scant mechanical strength and is 
useless in high-temperature applications. Hard-soldering em- 
ploys a silver alloy melting at temperatures of from about 1,100 
deg. F. up, and produces joints that are short only of welding in 
strength. Brazing, which involves the use of “spelter,” a brass 
alloy, is similar to hard-soldering and usually requires a tem- 
perature of 1,600 to 1,800 deg. F. 

If you have ever been exasperated by the weakness and un. 
reliability of soft-soldered repairs or assemblies, the simplicity 
and clean strength of silver-soldering will appeal to you. Given 
a good source of heat and a supply of suitable solders and flux, 
you'll find that you can easily and reliably create joints practi- 


SUVER-SCLOERING AND BRAZING 


cally equivalent to one-piece construction. 
The drawings at the bottom of the page 
show one application of this remarkably use- 
ful technique; by building up irregularly 
shaped parts, instead of machining them out 
of solid stock, it’s possible to eliminate the 
task of laboriously removing unwanted 
metal. The built-up parts are in no respect 
inferior to those shaped from one piece; in 
industry, parts involving exacting specifica 
tions—auto camshafts, distributor shafts, 
and shaft housings, to name a few—are now 
sometimes manufactured in just this way. 
‘The home craftsman will find scores of 
uses for hard-soldering. In making jewelry, 
models, and tools or instruments, the ability 
to do hard-soldering is almost essential to 
fine work. Repairs of all kinds are also 
greatly aided by this technique; it is even 
practicable to restore broken drills or taps 
of high-speed steel. Silver solder and various 
patented alloys that behave in much the 
‘same Way are obtainable in such forms as 
wire, bars, strips, sheets, pellets or granules, 


and small chips. These solders come with 
different melting points, which is valuable 
when more than one soldering operation has 
to be done on the same piece. 

Getting enough heat on the work is im- 
portant to silver-soldering. A small alcohol 
torch will do for fine jewelry-making and 
similar light work. Ordinary Bunsen burn- 
ers, or even a kitchen gas stove, can be 
pressed into service for small to medium- 
sized tasks. A gasoline blowtorch or a 
simple gas-air torch (see P.S.M., Dec. '44, 
p. 192) will handle most of the jobs the 
craftsman is likely to encounter. A home- 
made brazing torch employing a small tank 
of acetylene gas (see P.S.M., June ‘42, 
Pp. HW 38) is very handy. For work in- 
volving good-sized masses of metal, an 
oxyacetylene torch is ideal, of course, but 
it Is also possible to use a twin-carbon arc 
torch (see P.S.M., Oct. '41, p. 194). 

For a glimpse at hard-soldering proce- 
dure, let's suppose you are making a piece 
of metal jewelry and want to solder a pin 
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Repairing a costly slitting saw of high-speed stecl. 


pand the crack for cleaning ond fluxing. When the crock cl 


and catch to the back. First, mix a bit of 
household borax with water to make a thick 
paste. Pour out a few tiny chips of silver sol- 
der or cut some chips from a strip (you will 
only need a few tiny bits). After wetting 
these with the borax, pick them up with 
tweezers or with the end of an artist’s brush 
and place them on the cleaned work, adja~ 
cent to the desired joint. 

‘Warm the work gently with a torch until 
the water in the flux evaporates; if you 
heat too fast at first the flux may boil and 
steam, displacing the silver chips. As soon 
as the flux dries out, heat the work rapidly, 
keeping the torch moving to distribute the 
heat. Soon the borax will become molten 
and before long the solder will follow suit. 
Solder always flows toward the hottest part 
of the work; by keeping this in mind, you 
can make it behave the way you want to. 
Another thing to remember is that the heat 
should be applied more directly to the heav- 
ier parts, or to the parts that conduct heat 
more rapidly. If the solder clumps into lit- 
tle balls instead of flowing freely, the work 
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It is first pest heated opposite the break to ex 


lores again, it is then carefully brazed, 


is either dirty or not hot enough. Properly 
handled, silver solder will flow into a joint 
with the fluidity of quicksilver. 

After the joint has been made, let the 
work cool a bit and then wash it in hot wa- 
ter. If the jewelry is silver, you may wish 
to pickle it in a hot sulphuric acid solution 
(1 part concentrated acid to from 10 to 40 
parts water). If there are two or more 
joints on a piece, use solder having a high 
melting point for the first one, some with 
@ medium melting point for the second, and 
a low-melting-point solder for the third. 
Another way is to cover previously soldered 
joints with a water paste of powdered as- 
bestos or fire clay. 

‘Unless you want to invite failure, the 
surfaces to be soldered must be cleaned 
scrupulously. Remove grease with soap and 
water.or carbon tetrachloride. Follow with 
abrasive cloth, steel wool, filing, or wire- 
brushing to get dry, bare, bright metal. 
Silver jewelry and the like is usually cleaned 
by dipping in the acid pickle. 

Probably the best way to learn the little 


tricks of hard-soldering is to practice on 
metal scraps until you can produce a neat, 
strong joint every time. Rapid heating after 
the flux moisture has evaporated is usually 
desirable to retard oxidation. The purpose 
of the flux is to dissolve oxides that would 
otherwise prevent the union of the solder 
and the metal being joined. Since heat it- 
self produces oxides, a short heating period 
will give the flux less work to do. With 
oxyacetylene and twin-carbon arc torches, 
though, don’t use so fast a heating rate as 
to melt the work itself. 

Although borax has long been used as a 
flux, there are other special fluxes that usu- 
ally do a better job of encouraging the sol- 
der to “wet” the metal, and that are less 
troublesome to remove after the job is done. 
However, borax does not give off any harm- 
ful fumes under heat, while some of the pre- 
pared fluxes do. These fumes, which include 
those of hydrofluoric acid, should not be 
breathed nor allowed to touch the eyes or 
skin, Good ventilation is the best insurance, 
but take care not to chill the work with 
any strong current of air. An asbestos or 
firebrick screen around the work will shield 
it against drafts. 

If you are just venturing into the field of 
hard-soldering and brazing, you will find the 
following useful: A torch suitable for the 
size of work contemplated. Some hard- 
soldering alloy melting at 1,175 deg. F., in 
the form of 1/32” wire, and some similar 
alloy in the form of strip .003” thick and 1” 
wide. Some rods of brazing spelter. A small 
jar of prepared flux and a box of household 
borax. A few pieces of sheet asbestos or 
firebrick on which to support the work, sev- 
eral C-clamps, and some iron wire. Except 
for the torch, all this need not cost more 
than two or three dollars. 

Some of the things that can be done with 
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hard-soldering are almost magical. Broken 
parts that threatened to stall industrial pro- 
duction lines for weeks have been repaired 
in hours. In one instance silver solder was 
used to repair a shattered 1%" high-speed- 
steel tap that could not have been replaced 
with a new one for six weeks. The eight 
pieces of the tap were degreased, fluxed, 
fitted together like a jigsaw puzzle, and 
clamped. Only 3” of 1/16" silver-alloy wire 
were needed, for the molten solder flowed 
by capillary action through all parts of the 
break. Four hours after the tap failed it 
was back on the job, and months later 
it was still there. 

Cracked high-speed-steel slitting saws 
are often repaired with low-temperature 
brazing alloys. A typical saw failure is 
caused by a crack running from the mandrel 
hole to the edge. The saw is laid on an as- 
bestos support and heated gently in the 
region opposite the break to spread the 
crack and permit cleaning and fluxing. 
‘Then the work is heated to brazing temper- 
ature along the crack and the alloy fed in 
by hand. If done properly, the solder flows 
thinly into all parts of the break. 

‘A good way of attaching carbide cutting 
tips to steel or iron shanks is to silver- 
solder them on with a piece of .003” sheet 
alloy. The carbide tip is carefully fitted into 
a recess machined for it, and strips of alloy 
slightly larger than the joints are sand- 
wiched in, all surfaces being coated with 
flux. The shank is then heated with a torch 
until the alloy melts, and the flame is ap- 
plied for a few seconds to the tip. With a 
warmed holding rod the tip is moved around 
to make certain that all joint surfaces are 
wet, and then held in position until the alloy 
sets. The tool should next be buried in 
powdered asbestos or lime to prevent over- 
rapid cooling. [Turn the page.} 
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High-speed lathe bits can be made to do 
at least double duty by brazing them to 
shanks of mild steel. Milling cutters can 
be formed of boiler plate with teeth of high- 
speed steel or carbide brazed on. Attach- 
ment is the same as with carbide tool bits, 
except that a lower-temperature (1,175- 
deg.) alloy is preferable, and care should 
be taken not to heat the tip more than is 
necessary. Though the solder can be pre- 
placed, overheating is less likely if the tool 
recess is first “tinned” with alloy. The 
tool should be. quenched in ofl or an air 
blast; water quenching might cause crack- 
ing. It is possible to silver-solder high-speed 
cutters without lowering the Rockwell hard- 
ness more than a few points. 

In all kinds of hard-soldering jobs, the 


SCREW 
LVER-SOLDERED 
ON TO MAKE STUD 


preplacing method is usually preferable to 
hand feeding of the solder. Preplacing | 
means that washers, rings, disks, or other 
special shapes of alloy are placed in or 
around the joint, and the work is heated 
until the alloy unites with the parts of the 
joint. This eliminates waste by providing 
just enough solder to do the job, reduces the 
need for filing and other finishing opera- 
tions, and helps insure that the solder will 
flow just where it is wanted. 

Good joint design is important in hard- 
soldering and brazing. In general, a good 
joint is one that permits relatively large 
areas to be united by the alloy, as shown 
in the drawings on this page. Thus a lap 
joint is preferable, a scarf joint less strong 
but still good, and a simple butt joint the 
least desirable. However, as suggested in 
the detail at the top left, a bead of solder 
outside the joint surfaces themselves adds 
little extra strength. Tests with er 
solders have shown that a thin film of alloy 
makes a stronger joint than a thick one, 
Hence for silver solder, clearance between 
the surfaces to be united should be on the 
order of ,001” to .003”. In brazing consider- 
ably larger clearances are required, since 
most brazing spelters do not flow as freely. 

Holding the parts to be joined is often 
the most demanding part of the job, but 
clamps, jigs, and soft iron wire will work 
wonders. Jewelry parts are sometimes held 
by pinning them to charcoal blocks with 
iron-wire staples, When joining sections of 
broken drills or taps, some sort of jig is de- 
sirable for accurate alignment. 


Silver-solder wire 
in the shape of o 
ring, right, makes 
it easy to attach 
2 new shank to a 
broken twist drill. 


Wire rings of alloy 
ore used, below, to 
fix machine screws 
ona plate as studs. 
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> will pay $5 for any photo used on 
this reg Ei ts name and addres 
‘on each print, Enclose a stamped, s f- 
addressed envelope and the negal ee 
if it is available, and send your con 
tribution to the Curious Photos Editor. 


GULLIVER IN LILLIPUT? No, this is just 
Old Faithful putting on a new act for vis- 
itors at Yellowstone National Park. The 
picture of this steamy snow man was 
snapped by Mrs. F. B. White, of Titus- 
ville, Pa. 


WALKING INTO A WILLIWAW, this Army 
pilot struggles to make headway against 
one of the sudden gales common to the 
Aleutians. The photo, submitted by R. D. 
Thomas, of Renton, Wash., was taken by 
flash on infrared film. 


FLYING SUPERWEAPON? 
Would you say that this queer- 
looking’ contraption was a jet- 
propelled life raft, a plane fuse- 
lage flying without wings, or 
some other super-secret, odd in- 
vention just released for public 
view? Perhaps, if you turn the 
picture upside down and think 
of reflections on water as you 
reexamine it, you will be able to 
tell. It’s the conning tower of a 
German submarine sunk along- 
side its dock at Hamburg. Note 
the radar antenna. Lt. Arthur L. 
Schoeni, of the Navy Depart- 
ment, sent the photo in. 


WAR ON OKINAWA GOES ON—against 
mice this time, as the photo above shows. A 
bag of five is chalked up for this tent in a 
parody on the well-remembered symbols for 
downed planes. Alex Chu, a bombardment- 
group sergeant, took the picture. 


'HE old stunt of using a kite to fly a cam- 

era aloft has been developed to a fine 
art by Frank S. Crowell, of St. Albans, N. Y. 
His homemade aluminum cameras, fitted 
with fuse-operated shutters, have flown to a 
height of 2,000’, and Crowell explains that 
only the hazard of collision with planes has 
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kept him from going higher on days when 
conditions were favorable for flying kites. 

His 13-oz. cameras take 4" by 5” or 24" 
by 3%” cut film, and the exposure is usually 
1/300 or 1/400 sec. at £/16. A camera may 
be mounted either on the kite or on two alu- 
minum struts 200’ below, an arrangement 
that allows the camera to be reset without 
landing the kite. 

An ingenious signaling system tells 


Coming down, left, the comera trails the two worn- 
ing streamers. In the close-up below, note how the 
fuse releases two separate signal strings in order. 


Crowell what is happening aloft. A fuse, 
made by soaking plumber's cord in saltpeter 
and water, is cut to burn for a fixed length 
of time, and the camera sent up. One minute 
before the fuse trips the shutter, a green 
crepe-paper streamer is released to trail be- 
hind the camera, warning Crowell to hold 
the kite stzing for maximum steadiness. The 
moment the shutter has clicked, a red 
streamer tells Crowell that he may reel in. 


Schematic view of the shutter relecse and signals. 
‘A minute after the fuse frees the warning streamer, 
it burns through the spring-loaded shutte 


Two of the many oerial pictures that Crowell has 
token with homemade cameras. The use of alumi- 
num permits moking @ cut-film camera wei 

1302. Turn the page for pictures of Crow 


Below is one of the geared 
reelsCrowell hasmade.He 
has about 12,500' of cord. 


Here Crowell works on the center section of a I5' Detail showing one method of camera mounting. 
plane kite, which is the biggest he hos built. The kite is on 8’ borage type from P.: 


The 8° barrage kite is designed so thot it con be token oport ond rolled up into o compact bundle, 
Three struts underneath are for protecting the camera during landings. The kite is a reliable performer. 


Below, the uncovered framework of on experimental The experiment successful, he then set about con- 
6 glider-type kite that Crowell designed himself. struction of o 12’ model, shown below in progress. 
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DARKROOM DISASTER may come to you, 
as it did to me one night, if you keep photo- 
graphic solutions in uniform bottles. Reach- 
ing for the developer, I got the hypo in- 
stead, and poured it into a loaded film tank. 
Now I use bottles of different size and 
shape, as shown above. As an added touch 
Precaution, fine sandpaper is glued to the 
cap of the hypo bottle.—D. J. BACHNER. 


USE OF A LENS SHADE may mean the dif- 
ference between an excellent picture and 
one that is not worth printing. A satisfac- 
tory shade can be made from one of the in- 
expensive sparkplug 
} covers that are sold 
| in auto-parts stores. 
These are a dull 
black rubber and 
will not reflect light. 
With a sharp knife, 
cut off the small end 
of the cone-shaped 
cover at the proper 
point so that it can 
just be pressed over 
the lens.—E. 8. 


THIS TRIPOD BRACE is sturdy and quickly 
adjustable. Its parts were cut from a %” 
by 4” by 48” aluminum strip. Saw off three 
12” lengths for the arms and cut a slot 
about 3” long near the end of each. Then 
clamp in a vise and bend with heavy pliers 
to form a half turn 4” from the other end. 

Clamps are made from 4” pieces of the 
aluminum, each being bent as shown and 
tapped on the outer face of the hook to re- 
ceive a thumbscrew. To keep the screw 
from marring the tripod, a flat piece of any 
thin-gauge metal is riveted to the inside of 
the clamp. Rivet the clamps themselves 
loosely to the outside ends of the arms. 

A carriage bolt with a square shank near 
the head holds the brace together, the shank 
fitting the slot in the upper arm so that the 
bolt will not turn. The bolt should be 
threaded along its entire length. A wing 
nut holds the arms in place and facilitates 
adjustment.—FRANK CAPORAEL. 


WHEN A FOCUSING CLOTH is used out- 
doors, even a very light wind will frequently 
whip it away from the desired position on 
the camera. This may be avoided by sewing 
a heavy elastic band to the cloth near one 
end and then snapping this over the top of 
the lens board, as shown in the photo above. 
This will keep one end of the cloth firmly in 
position even though a strong wind is blow- 
ing.—H. LEEPER. 
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Building a Cathode-Ray Oscilloscope 


THE ONE-INSTRUMENT LAB FOR RADIO SERVICING 


By JOHN W. CAMPBELL, JR. 


OT long ago, radio servicemen could 

troubleshoot almost any ailment just 
by listening to the symptoms. Circuits were 
—by present standards--relatively simple, 
and in nine cases out of ten a little sound 
judgment would quickly suggest the cause 
of the trouble, 

‘Those days aren't dead yet, but they're 
dying fast, for two closely connected rea- 
sons, The first is that radio engineering has 
advanced into regions hardly dreamed of a 
decade ago. Infinitely more complicated cir- 
cuits offer so many potential trouble spots 
that it is almost impossible to guess at the 
cause of poor operation. 

Secondly, as an offshoot of better radio 
design, the public has come to expect quality 
reception. ‘The old feeling that a radio is all 
right as long as it plays is giving way to the 
more critical attitude that a radio should re- 
produce sound faithfully and well. From a 
servicing standpoint this means that a cath- 
ode-ray oscilloscope has become the key- 
stone of a good radio lab. 

A previous article (see P.S.M., Oct. ’45, 
p.190) discussed some of the jobs that an os- 
cilloscope takes in its stride. Despite the al- 
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most superstitious belief that it is a myste- 
rious and fearfully complicated thing, a 
‘scope is easier to set up than a standard all- 
wave receiver of comparable quality, and 
costs about as much to make. 

‘As can be seen from the diagrams on the 
following pages, the complete oscilloscope 
involves, essentially, five units: horizontal 
and vertical amplifiers, sawtooth oscillator, 
power supply, and cathode-ray tube circuit. 
‘The cathode follower which helps stabilize 
the amplifiers need not be counted as a sepa- 
rate part. 

Horizontal and vertical amplifiers are 
simple repetitions of the same basic circuit. 
Each is essentially a phase-inverter, push- 
pull power amplifier such as might be used 
in any radio receiver. But it is simpler, uses 
fewer parts, has higher gain, and a type of 
“high-fidelity” response that is completely 
beyond the ordinary concept of high fidelity. 
‘These amplifiers respond equally to any fre- 
quency from 20 cycles per second right 
through the short-wave spectrum at 2,500,- 
000 cycles. ‘The 2.5-megacycle band is 
handled on a flat characteristic; at 10 mega- 
eycles the gain has fallen off somewhat, 
but still shows considerable amplification. 

Blocking condensers C1 and C2 are used 


to allow study of A.C. waves on a D.C. line. 
A composite voltage divider, R1, reduces the 
effect of stray capacitance. ‘The first half of 
the 6SN7 is used as a cathode follower to 
minimize loading of the circuit under test; 
‘the other half of the tube is a phase splitter 
of the cathode-follower type, R5 and R6 
being equal. Any value between 1,800 and 
2,500 ohms will do, but the two resistors 
should be accurately matched by ohmmeter 
tests. This setup assures that the plate and 
eathode will follow accurately any fre- 
quency impressed on the grid, yet never im- 
pose a load on the input circuit, 

‘The amplifier stage also follows pretty 
conventional lines for Class A push-pull, ex- 
cept for one feature. It takes voltage to 
swing the cathode-ray beam, but almost no 
power. Instead of using a push-pull output 
coupling transformer, therefore, resistance 
loads R10 and R11 are used instead. The 
GAG7 is a special type of video power am- 
plifier designed for cathode-ray use. It is 
unique in that it gives high gain although 
working into a low load resistance. 


‘Low load resistance, here and in the phase 
splitter, is essential to broad band response 
because of the unavoidable capacity from 
wiring to ground. Leads, socket pins— 
everything associated with the circuit—has 
some unwanted capacity that acts to shunt 
high frequencies to ground. It’s a small ca- 
pacity—perhaps only 15 mmfd.—but even 
that becomes important at 2 megacycles, 
since it represents an impedance of only a 
few thousand ohms. If we were to use, say, 
a 50,000-ohm load resistor from plate to 
ground, much of the high-frequency signal 
would be shunted by the capacitance. But 
with a high-power signal developed across 
6,000 ohms or less, the slight shunting is 
simply swamped, and the desired signal 
blasts through to the cathode-ray tube. 
Similar considerations lead to the need for 
the unusual gain-control system, The full 
signal is applied to the grid of the first half 
of the 6SN7, and the potentiometer R3 in 
the cathode-follower circuit, All potentiom- 
eters have some shunting capacity, so low 
resistance (2,000 ohms in this case) is used 


to prevent attenuation of high-frequency 
signals, But this also means that the cath- 
ode follower can’t follow signals in excess of 
about 20 volts. It is in order to boost this 
range up to about 600 volts that the special 
voltage divider Ri is used. 

The familiar sine wave represents a graph 
of voltage plotted against time. To repro- 
duce it on an oscilloscope, we must make the 
horizontal beam move across the screen at a 
constant rate. Without this horizontal tim- 
ing movement, any signal that causes a re- 
peated vertical movement will simply cover 
its own traces, appearing to the viewer as a 
straight vertical line. 

‘To give visible motion to the cathode-ray 
beam, therefore, it is necessary to produce a 
voltage that will rise at a steady rate, caus- 
ing the spot to move steadily from left to 
right, and return from maximum to zero al- 
most instantaneously. A circuit producing 
such a wave is called a sawtooth oscillator. 

In this oscillator, voltage is fed into one 
of the condensers in the bank C12—C17 
through the high resistance of R18 and R19. 
This voltage gradually builds up across the 
condenser, and also across the gas-type 
triode 884. When the voltage reaches a crit- 
ical value, the gas in the tube breaks down 
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and suddenly becomes an excellent conduc- 
tor. The full potential discharges through 
the 884, whereupon the tube relapses into a 
nonconducting state, and the charge again 
begins to build up across the condenser. 
The frequency with which this trip-ham- 
mer discharge takes place depends on sev- 
eral factors: how large a condenser is used 
(which is why five choices are given), how 
fast voltage is fed into the selected con- 
denser by varying R19, and how many volts 
must be developed across the tube before it 
fires. This last factor is controlled by the 
tube’s grid bias, which is supplied by the 
voltage divider consisting of R15, R20, and 
R21, and by signal voltage through S4. 
Keeping the beam visible on the fluores- 
cent screen requires that horizontal and ver- 
tical movements be synchronized. The trace 
moves from left to right, jumps back, and 
starts again from the left. Since the same 
trace moves both ways, it will be visible on 
its return trip unless a blanking circuit is 
used. This consists of R43 and C28; because 
a 50-mmfd., 2,000-volt capacitor may be 
hard to get, an alternative circuit is indi- 
cated by the dotted lines. In this setup, sub- 
stitute C30 for C28, and connect i 
with C29 and in parallel with R46, 


fd, 450- 
filter "con 


watt unless 


Healthy voltages are needed to drive the This can be done, however, in a single eve- 
spot across the screen, and call for a 200- _ning’s work on two small, standard 6.3-volt 
milliamp. power supply capable of deliver- transformers. Taking out the core stack, 
ing a full 400 volts under load. If you can _ you will find the 6.3-volt winding outermost. 
get transmitter-type filament transformers Remove this winding, counting the turns 
with 3,000-volt insulation you can save Wind two layers of 5,000-volt insulating 
yourself the job of rewinding heater trans- cambric over the primary, and, for T1, re- 
formers for the 2X2 and cathode-ray tube. place the 6.3-volt secondary. Put another 
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A focused beam without amplification. 


double layer of cambric over this, and re- 
place the core stack. The 2X2 transformer 
(T3) is processed in the same way except 
that only 25/63 times the number of turns 
is replaced in the secondary. 

The high-voltage transformer can be any 
convenient one giving 1,000 volts R.M.S. or 
better. A small neon-sign transformer is 
likely to be the cheapest and easiest to ob- 
tain; it will work nicely in conjunction with 
@ voltage-divider system Rx and Ry as 


shown. Values of the resistors will have to 
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be determined by trial 
measurement on the fin- 
ished oscilloscope. Use 
different resistors until 
an output voltage of 1,200 
volts negative to ground 
is obtained across C31 
with the high-voltage 
neon pilot light removed. 

Since the busy end of 
the cathode-ray tube is 
nearly 18” behind the front panel, the am- 
plifier circuits should be located at the back. 
Horizontal and vertical-gain potentiometers 
should be mounted on the subpanel carrying 
the amplifiers and cathode-ray tube socket. 
Use long plastic rods to drive the potenti- 
ometers from the front panel. Horizontal 
and vertical input jacks should be placed on 
the side of the oscilloscope, and the selector 
switch (85) for horizontal inputs should 
also be placed at the side rear. 

If the 6AG's are mounted horizontally as 
suggested by the drawing on page 189, care 
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test instrument, it needs 
many controls. A 

panel 
dicated at the left. The 
three views at the 
illustrate the operation 
‘of the three omplifiers. 
Horizontal and vertical 
signols ore shown above; 
the lower 
© vertical 
by @ horizontal sweep. 


snormously sensitive 


ful 
arrangement is in- 


right 


should be taken to install the sockets so that 
pins 2 and 7 are in a vertical plane. 

Note that the focusing and intensity con- 
trol potentiometers (R40, R42) run nearly 
1,200 volts negative to ground. But these 
potentiometers aren't ordinarily insulated to 
withstand thousand-volt strains—and nei- 
ther are you. Mount them on a bakelite sub- 
panel and join the shafts with insulated 
couplings. While the insulation stands up, 
both you and the oscilloscope are safe. But 
if it should break down, the metal shaft will 
cause the cathode to 
short out to the chassis. 
It will be an expensive 
breakdown, to be sure, 
but at least you'll still be 
around to make the re- 
pair. 

Condensers C25 and 
C26 also run at very high 
potentials. Make sure 
they are supported where 
they can't touch ground. Use high-voltage 
auto ignition cable for all leads marked with 
a spark symbol in the diagram. 

When working on the oscilloscope, its 
power supply, and especially the high-volt- 
age supply, remember that you are han- 
dling sudden death. Electrons are quicker 
on the draw than you are, so don't depend 
on your agility to make adjustments with 
the power on. Engineers, radio hams, and 
power-line workers live with the stuff be- 
cause they respect it and never trust it. 

‘They've got the right idea, 


BLACK LIGHT makes dial markings and 
control knobs of home radios and television 
receivers glow with color. The light, invisi- 
ble in itself, consists of ultraviolet rays that 


RADIO AND PHONOGRAPH are combined 
in this small table model built for A.C. op- 
eration and available in a plastic cabinet 
finished in ivory or walnut. An open phono- 
graph turntable on top of the receiver will 
take 12” records. The new combination set 
is a product of the Garod Electronics Cor- 
poration, of Brooklyn. 


activate fluorescent pigments used for the 
markings, It comes from a miniature tub- 
ular bulb made by Westinghouse. The lamp 
is installed above the dial. 


CALCULATIONS IN ELECTRONICS are 
made speedily on a new slide rule designed 
by Allied Radio Corp., of Chicago, as an aid 
in solving problems involving resistors in 
parallel and capacitors in series. Setting 
the slide aligns pairs of resistors connected 
in parallel or capacitors connected in series 
to provide any required value within a 1-ohm 
to 10-megohm resistance range or a span in 
capacitance of 10 mmfd. to 10 mfd. 


SIMULTANEOUS COMPARISONS 
on an oscillograph have been made 
possible with the development of a 
double-beam cathode-ray tube by 
Allen B. Du Mont Laboratories, Inc., 
of Passaic, N. J. Two complete 
“guns” are built into a single 5” 
glass tube, as shown at left. They 
converge on one screen, shown in 
place'on the tube at right, for both 
simultaneous and superimposed 
traces, thus multiplying the possible 
applications in many fields of labora- 
tory and industrial measurement. 
Deflection-plate leads brought out 
through the tube wall minimize 
shunt-input deflection-plate capaci- : 
tance and lead inductance and pre- 
vent interaction between signals. 


f i 
.. THE BIG 


Vil std 
BY GROUPING SEVERAL MOLECULES 


INTO A BIG ONE, CHEMISTS GIVE 
US PRODUCTS UNKNOWN IN NATURE 


One of the first synthetics to « 
chemist’s laboratory wos bakelite, a product 
that the home experimenter may ef 

After careful nieg. 
the solution should be gently boiled as above for 
bout on hour. When it thickens to the approxi- 
mate consistency of molasses, turn off the flame ... 


+..and pour the solution into o fin lid that 
will serve os o mold. Then improvise on oven 
with a reflector, 100-watt bulb, and thermometer, 
(center) and bate for I hour at 50 deg. C. and for 
24 hours at 75 deg. During cooling, your ruby-red 
disk moy crack, but you will have real bakelite. 
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2 
WORD 


IN SYNTHETICS 


BY KENNETH M. SWEZEY 


OLYMERIZATION is the key to a great 

wonder world of synthetic plastics, rub- 
ber, gasoline, and other creations of the 
modern chemical laboratory. The word may 
be a bit difficult to pronounce, but it is easy 
to define. Polymer, its root, comes from two 
Greek words meaning “consisting of a 
number of parts.” Polymerization, then, 
means the chemical grouping together of 
number of molecules of one substance, 
or of related substances, to form bigger 
molecules. 

Natural polymers—starches, cotton, silk, 
wool, leather, and wood—are as old as crea- 
tion.’ By studying these, chemists have 
learned both how to modify such natural 
materials and to synthesize new ones. Ray- 
on, photographic film, and cellulose lacquers, 
for instance, are made by taking apart the 
cellulose of wood and cotton and putting it 
together in new forms. Bakelite, lucite, ny- 
lon, and buna rubber, on the other hand, 
are examples of chemical synthesis, pro- 
ducts different from anything in nature. 

Heat, cold, light, mechanical mixing, and 
catalysts may alone or together take part 
in this molecule building. ‘The result often 
is little short of miraculous. Gases lose 
or gain color, or change into liquids. Liquids 
become thicker liquids, flexible resins, or 
even solids. Some substances which ordi- 
narily are highly reactive to heat and chem- 
icals are transformed into heat-stable mate- 
rials that resist powerful chemicals. 

As an introduction to this process, let's 
try a graphic experiment in which a colored 
gas becomes a heavier colorless one merely 
by the application of cold. 

‘Mount a test tube on a stand as shown on 
page 196, drop in several short pieces of 


copper wire, and add several ml. of concen- 
trated nitric acid. Close the tube at once 
with a stopper having a delivery tube lead- 
ing to the bottom of another test tube stand- 
ing vertically or on a slant. Place a bit of 
cardboard over the mouth of the vertical 
tube to retain the gas that will form, 

This reddish-brown gas is nitrogen diox- 
ide. (Caution: Be careful not to breathe 
this gas.) When the color indicates that the 
receiving tube is full of gas, close it tightly 
with a rubber stopper and collect a second 
tube of gas in the same manner. 

If you now stand one tube in hot water 
and the other in ice-cold water, you will 
witness an elementary example of polymer- 
ization. The gas in the heated tube becomes 
darker, more of its molecules breaking 
down into nitrogen dioxide (NO;), while 
that in the chilled tube becomes ‘almost 
colorless, its molecules doubling up to be- 
come nitrogen tetroxide (N;O,). 

Now put the cooled tube into the hot 
water and the warm one in the cold water. 
The reaction is immediately reversed. Both 
compounds, NO; and N.O. have the same 
elements in the same proportions, but the 
polymer N.O, is twice as heavy. 

Formaldehyde is a gas, but it usually is 
sold as a solution in water. If you let some 
of this solution stand in the open in a slight- 
ly warm place, a strange thing happens. 
As the water evaporates, a white solid is 
left behind. By polymerization, an indefi- 
nite number of formaldehyde molecules 
joined with water and formed the solid— 
paraformaldehyde. If you heat this solid, 
it changes directly back to gas. 

An important product of polymerization 
is bakelite, a synthetic resin that is made 


Generate two test tubes of nitrogen dioxi 


in hot water and the reddish brown gqs becomes still darker 


by adding nitric acid to bits of copper, os at left. Put one 


‘as more of it forms. But stand the other in 


ice water and, by polymerization, the nitrogen dioxide (NO:) becomes colorless nitrogen tetroxide (N:O.). 


by reacting phenol with formaldehyde. 
You can easily produce a sample of bake- 
lite at home, and observe the transforma- 
tion of a water-thin, water-clear, highly re- 
active solution into a ruby-red, glassy solid 
that will withstand heat and the effects of 
most chemicals. 

Make your starting solution by dissolving 
38 grams of phenol (carbolic acid) in 75 
ml. of 40-percent formaldehyde solution. 
(Be careful not to spill the phenol on your 
hands, for it is caustic and poisonous). 
Next add about 5 ml. of a 40-percent sodium 
hydroxide solution to act as a catalyst. 

Carefully pour this combined solution 
into a round-bottomed flask of about 300 
ml, capacity, put a wire gauze square under 
the flask, and mount it on a ring stand. 
A reflux ‘condenser should be connected to 
the mouth of the flask to allow steam to 
escape and return substances with a lower 
boiling point to the solution. If you lack 
one of these, an ordinary distilling con- 
denser standing on end can be substituted. 
Arrange the connections so that water flows 
into the jacket at the bottom of the con- 
denser and leaves at the top. 

Now start the solution boiling gently. 
‘The total boiling time necessary will prob- 
ably exceed an hour, but take a look at the 
flask every few minutes to observe the 
strange change that takes place. 

If your phenol is absolutely pure, the solu- 
tion at the beginning will look like water. 
If it is impure, the solution will have a 

. pinkish tinge. In either case, as the boiling 
continues, the solution turns a light amber, 
gradually becoming darker and darker with 
a trend toward red. The solution also grad- 
ually thickens. 

Because of differences in conditions of 
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boiling, the time required to complete the 
reaction cannot be accurately predicted, but 
must be judged by observation. Keep a 
constant watch after boiling has continued 
for about 50 minutes. As soon as the solu-, 
tion thickens to the approximate consist- 
ency of molasses, turn off the flame, remove 
the condenser, and quickly pour the solution 
into a mold. (Be sure to turn off the flame 
as the first step, for the vapors from the 
flask are inflammable). Do not allow the 
solution to boil beyond the point indicated 
or it will solidify in the flask. As soon as 
the flask has been emptied, clean it with a 
brush and a strong solution of trisodium 
phosphate or of lye. 

A tin lid may be used as a mold. If you 
allow the solution to cool at this point, how- 
ever, you will discover that you have a 
resinous substance that melts again on slight 
heating and dissolves in many organic com- 
pounds. To complete the process of poly- 
merization, you must bake the resin several 
hours at a moderate temperature. 

This can be done by putting the mold, 
with the solution in it, on an asbestos mat 
and suspending over it a 100-watt bulb in 
a photographic reflector. A thermometer 
supported directly over the mold will indi- 
cate the approximate temperature. For the 
first hour, adjust the temperature to about 
50 deg. C., then raise it to 75 deg. for the 
following 2% hours. 

During cooling, your bakelite will shrink 
and may crack because of internal strains, 
but it will come out of the mold a shiny, 
brittle, glasslike disk of ruby red. 

A filler such as clay, asbestos powder, or 
wood dust often is mixed with commercial 
bakelite to reduce its cost, and pigment may 
be added to give it a color other than red. 


YOU CAN'T LOSE with this card trick, 

but try it only once in an evening. 
Write a note and fold it. Then deal out two 
piles of cards face down. 

Announce that this takes concentration 
and, after silence for a moment, ask some- 
‘one to choose one pile. When he has indi- 
cated his choice, let him read the note. It 
says: “You will pick the siz pile.” And so 
he will have, because in one pile there are 
six cards and in the other the four sixes, 
which you secretly had on top of the deck. 


MONEY CAN BE MADE with a matchbox 
like this, Show the box with its drawer 
pulled out far enough for anyone to see it is 
empty. Close it in full view, open it again, 
and there is a coin inside! 

Of course, the coin was there all the time 
—under the cover supported by the hidden 
top edge of the drawer, thus being securely 
held and completely concealed. In closing 
the drawer, you allow the coin to fall in. 


“SPIRIT MATCHES” appear to pass 
through each other as you bring them 
together in your two hands, Hold one 
wooden match in each hand between 
the tips of the thumb and forefinger, 
one in a vertical and the other in a 
horizontal position, as shown at left, 
and bring your hands together, Presto! 
The matches appear to pass through 
each other, and you show them inter- 
locked! 

Dexter and a little sl 
are the secret of the tric 
top of the vertical match slip from the 
tip of the forefinger to between it and 
the middle finger, where it can be 
gripped unnoticed. ‘Then it can be 
lifted up quickly to provide passage, 


SUGAR DISAPPEARS by magic done with a 
napkin ring and two white cards. Place the 
ring on one card, put a little sugar in it, 
and cover the ring with the other card. Lift 
the ring and top card, and no sugar is left. 
Replace them, pick up both cards with the 
ring, and return them turned upside down. 
Again lift the ring and top card, and the 
sugar is on the bottom one. Unseen is a pa- 
per disk pasted over one end of the ring. 


By John Gartner 


PART Il 


HAT with spring getting under 

way, many people who last month 
passed up this invitation to build a 
lightweight trailer may now be ready 
to change their minds. It's not too late 
to start construction, but don't try to 
build your trailer from the information 
given in this installment alone. 

Part I covered the construction of 
the chassis, walls, and chines. The next 
step is to stud the sides with %” by 
1%" strips of pine, spruce, or hardwood. 
Locate the studs as shown in Fig. 8 
(March), and in the drawings on the 
facing page, using such fixed positions 
as floor edge (Fig. 9), door, and win- 
dow openings as guides. Fasten all 
studs with glue and collared screws, 
and place those on the second wall ex- 
actly opposite the corresponding mem- 
bers on the first (Fig. 10). 

On the outside of each wall you will 
need a batten strip to cover and rein- 
force the plywood joint. Make this of 
%" plywood 2” wide. Using similar 
4%" by 2” strips, build a border around 
the door opening, leaving a 14” margin 
except on the hinge side. A door is then 


cut from the same plywood to fit this - 


frame, and screwed to the 3" plywood 
pieces previously cut from the wall to 
form the door opening. With rubber 
stripping added, this construction makes 

. @ relatively dustproof door. 
Mounting the walls to the frame is 
a job that may require some help from 
the neighbors. Glue and screw the right 


wall to the sideboard cabinet over the 
wheel, and use whatever temporary 
bracing may be needed to keep the 
sides perpendicular to the floor. When 
the location of cross ribs is decided 
upon, square them across and notch 
them into the chines. 

Plywood will be used for all cabi- 
nets, and edges can be given a finished 
appearance as shown in detail A. This 
detail is dimensioned for 4” plywood, 
and has to be adjusted to suit the 
3/16” and %” stock used for some of 
the cabinets. 

A sheet of %” plywood 3’ wide, 
fitted across the front and flush 
against the sides, forms the front of 
the galley. Fasten it securely to the 
forward door stud, and to the corre- 
sponding stud on the other side. Allow 
the top of the galley to overlap about 
6” into the closet area to provide a 
shelf for the water tank. Before fas- 
tening the top, build a frame of the 
%” by 144” stripping to help support 
the sink, ‘The stove may be treated in 
the same manner, or it may be let in 
slightly below the surface (Fig. 11). 
In the latter case, with a keyhole saw 
cut the plywood very carefully, and 
use the cut-out portion as a cover. 

Build the front and side of the 
clothes closet of 3/16” by 4’ by 8 
gum plywood. Notch a rib into the 
chines across the top, where it will 
support the stove vent you have se- 
lected. Overhead cabinets, shown in 
Fig. 13, come next. Determine the 
shape of the longitudinal pieces by 


4°x 4" SPRUCE 
2-MUSLIN 


QUARTER 
ROUNDS 
PLywooD 


marking them off against the correspond- 
ing chine curves. Use %” stripping for the 
frames. 

To make the side bed, set in a 12” piece 
of %” plywood parallel to the left wall and 
about 22” away, using ribbing stock again 
as a frame. For the second bed, a similar 
piece of plywood has to be installed cross- 
ways at an equal distance from the rear 
wall. A piece of 3/16” plywood, 24” wide, 
is used as a top for each bed. Betore fas- 
tening it to the bed frame. rip the top about 
6” from the wall edge and install a length 
of continuous hinge. This arrangement will 
enable you to lift the cover without remov- 
ing the mattress. Crosspieces, notched into 
the bed supports, will add strength. 

Space two ribs across the highest portion 
cf the walls to carry the ventilator you 
plan to use. Then rib the remainder of the 
top and ends at approximately 12” centers 
(Fig. 12). Ribs should be closest at points 
of greatest bend. 

If your friends and family are still glee- 
fully watching you work, call them into 
service for the next operation. First bevel 
off the lower edge of the front frame two- 
by-four, On a stiff cardboard pattern, cut 
tight notches around the tongue arms, and 
transfer the pattern to a sheet of 3/16" by 
4 by 6'8" plywood. Gum is preferable to the 
fir panel for this use, since it shows less 
tendency to raise and weather under strain, 

With two people holding the plywood, glue 
and screw it to the beveled two-by-four. 
Mark and bore the opening for the sink and 
icebox waste hoses, and fit the drainpipes 
before continuing to fasten the wall. Bend 
the plywood carefully to the shape of the 
wall, and fasten it to chine and ribs at short 
intervals (Fig. 14). This front wall should 
come up to the midpoint of the galley-top 
rib. Trim any excess beyond this point, and 
also trim the overhang flush with the sides. 

A similar procedure can be followed with 
the rear wall, which reaches the middle 
of the window-base rib. Any remaining 
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gaps on the underside or around the tongue 
can be patched with sheet aluminum. 

For the roof and the remainder of the 
front and rear walls, use 4" by 4” spruce 
planks. Fit them smoothly along the ribs 
(Fig. 15), and secure them with %” screws. 
Round off the exposed chine corners so that 
they will not tear the fabric roofing. 

Before covering the top, fit the windows 
and ventilators, but do not install them. 
Cover the cracks between the roof planks 
with masking tape and secure a layer of felt 
padding on top of the planks with canvas 
cement. Stretch the roll of muslin sheeting 
tightly over the padded top, and fasten it in 
place with copper tacks placed about 1” 
apart. When cutting felt and muslin for the 
window and vent openings, leave about 1” 
of excess material which can be tacked 
tightly into the frames. 

‘After installing these fixtures—preferably 
with waterproof calking compound—give 
the top a coat of canvas cement thinned with 
the solvent recommended for it by the 
maker. All exposed plywood on the trailer 
should now be sanded well and coated with 
a thin mixture of waterproof glue. ‘Three 
coats of a good spar or plastic varnish will 
complete the weatherproofing job, and two 
coats of enamel take care of the appearance, 
Use two applications of varnish, enamel, or 
lacquer inside. 

For minimum electrical wiring, fasten a 
female four-way connector to the steel 
member holding the hitch ball to your car. 
‘The four wires lead, through a rubber- 
covered cable, to the stop light, taillight, 
battery, and ground. A corresponding male 
plug is attached to a 3' section of four-wire 
cable, which goes to the interior of the 
trailer. Tail and stop-light wires (as well 
as a ground) are then run to the tail-stop 
combination that is bolted to the rear wall. 
Branches from this light are also run to the 
clearance lights. Battery and ground wires 
run directly from the connector to three 
conveniently located interior fixtures. By 


using regular screw-base bulbs and sockets, 
the same outlets may be made to change 
over to 115-volt service when available 
Front braces relieve vibration in the 
tongue and steady the trailer in motion. To 
make them, cut four 6” lengths of %” 
electrical conduit or: brass tubing, fit one 
on the end of a dowel, and bolt it 
through the chine. Cut the dowel to proper 


%" 


length, fit another piece of tubing, and bolt 
the end to the hitch. Install a duplicate 
brace on the other side, 

With the hitch ball installed and the 
safety chain bolted to the tongue, you're 
ready to roll. And if your travels up to 
now have been limited to hotels and tourist 
camps, you are about to discover a brand- 
new freedom in vacation motoring. 


COUPLING A GARDEN HOSE is a quick 
operation with this two-piece accessory, one 
part of which is screwed permanently on 
the hydrant and the other into the old hose 
coupling. Pressing the knurled ring down 
against a spring re- 

leases a series of 
lugs 50 they can be = 
pushed over a re- 

taining ring on the 

hydrant end, The 

lugs close when the 

knurled ring is re- 

leased. ‘The coupling 

is made by E. B. 

Wiggins Oil Tool 
Company, Inc., of 

Los Angeles. 
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DINING IN THE FOYER is a convenience 
in some small apartments, a necessity in 
others. This attractive, generous-sized table, 
designed for just such use and exhibited re- 
cently at a show staged by R. H. Macy & 
Co, in New York, folds against the wall and 
so does not occupy valuable floor space ex- 
cept when needed. The ornamental wall 
frame into which the table folds is an at- 
tractive but inconspicuous addition to the 
foyer decoration. 


LIFTING A BUILDING BLOCK can be as 
simple as picking up a suitcase if you use a 
metal handle having two ears or lugs that 
grip inside one of the end holes. It is said 
that with these metal lifters, two blocks can 
be carried with greater ease than one can 
without a handle. The Michigan Silo Co., of 
Peoria, Ill., manufactures the handles, which 
are useful also in pushing blocks into place. 


TWO PORTABLE GRILLS are ready for the 
opening of the outdoor-cooking season. The 
one shown at left, by the Bar-B-Grille Com- 
pany, of Detroit, has heavy-ceramic, insu- 
lated sides held by corner brackets that can 
be removed to permit flat storage. Its grids 
are adjustable. The aluminum and stainless- 
steel cooker below, by the Western Pattern 
Works, of Los Angeles, 
has a rotating grid and 
is available with a stain- 
less-steel cart. 


Un 


eight errors in the six drawings shown here 
—three of them in Fig. 3 and one each in 
the others. Can you find them all and qualify 
for your next paint job? The correct an- 
swers are given upside down below. 
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Trick Joint Is Made with Diagonal Dovetails 


7 Two posts can be joined end to end with 
f y a pair of dovetail joints that, when fitted 

together, give the appearance of a dovetail 

/ on each of the four faces. The dovetail 

yj tenons and their mortises are cut diagonally 

across adjoining faces, and in assembly they 


are slid together from one corner, as indi- 
cated in the drawing at left. 

For a good fit, lay out the dovetails and 
mortises carefully. Then saw to split the 
lines, with the waste outside the dovetails 
and inside the mortises—G. H. MILLER. 
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Leaves 
EXHALE 
MOISTURE 


PLANTS FEED on a water solution of min- 
erals drawn from the soil, the excess water 
being transpired (that is, exhaled) through 
tiny leaf openings known as stomata. As a 
demonstration of this process, pour equal 
amounts of water in two glasses, place a 
growing plant in one after cleaning all soil 
from the roots, and pour oil in both glasses 
to prevent evaporation. The water level in 
the glass with the plant will gradually fall, 
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comaur 
CHLORIDE 
PAPER 
TURNS PINK 


LEAVES EXHALE moisture from both sides, 
but, as the experiment above will show, this 
takes place faster on the underside. Make 
two small pieces of cobalt blue paper by 
soaking filter paper in a cobalt chloride so- 
lution and drying. Fix one by cellulose tape 
‘on top of the leaf and the other underneath, 
Since moisture turns such paper pink, you 
will be able to see that the leaf “breathes” 
faster on the underside. 


DARK SOIL IS RICH SOIL and 
light-colored soil is poor soil in 
most cases—as any good gardener 
knows. This experiment will en- 
able you to see soil is both rich 
and dark because it contains mois- 
ture and humus. Dig up a handful 
of dark soil, divide it between two 
pans so that they balance on a 
scale, and then take one and heat 
it gently over a gas flame until no 
more steam is given off. You will 
observe that as moisture is lost 
the soil becomes lighter in color. 
Return the pan to the balance, and 
you will find that the soil also has 
lost weight. Now take the same 
pan and heat it again, this time 
turning the flame high and heat- 
ing the soil as hot as you can. The 
soil will become still lighter in 
color and lose still more weight. 
In the first step, moisture was 
driven off. In the second, the 
humus was burned. Consequently, 
the soil has become arid, 


SHOW HOW PLANTS GROW 


—<q 


SEEDS GENERATE HEAT while germinating. 

You may prove this as indicated at the right. 

Place a handful of seeds such as beans or peas in the 
vacuum bottle, fix a thermometer so that its bulb is 
among them, moisten the seeds slightly, suspend a 
small open vial containing a little potassium hy- 
droxide above the seeds to absorb carbon dioxide, 
and stuff the mouth of the bottle full of absorbent 
cotton, In an hour or so, the temperature of the 
seeds will rise well above the room temperature. 


FRUITS AND PLANTS ARE RIGID chiefly because 
their cell walls and protoplasmic membranes are 
distended by fluid. Decrease the amount of fluid the 
cells contain, or kill the protoplasm, and the fruits 
or plants become limp. The fresh cucumbers shown 
below illustrate this, for the one at the right loses 
fluid by osmotic action to the salt solution. Boiling 
also will make a cucumber limp by killing the 
protoplasm and breaking down the cells. 


BACTERIA IN SOIL help plants 
thrive by decomposing the vegetable 
matter, or humus, on which the 
plants feed. This bacterial life is 
constantly breathing in oxygen and 
breathing out carbon dioxide, as you 
can readily show. Make some lime- 
water by dissolving slaked lime in 
water and pour a little in each of two 
milk bottles, Connect the two bottles, 
as shown at the left, with a glass 
tube, in the middle of which a little 
colored water has been placed to 
serve as an indicator. In one bottle 
suspend a cloth bag containing a lit- 
tle fresh soil, and stopper both bot- 
tes tightly. After a few days the 
limewater in the bottle containing 
the bag will turn white, indicating 
the presence of carbon dioxide. Be- 
cause the soil bacteria have used up 
oxygen in the process, the drop of in- 
dicating liquid in the tubing will 
move slightly toward this bottle. 


I Built This Radio Bookcase 


By THOMAS W. KELLEY 


HEN construction is kept simple to 

avoid intricacies such as curves, mold- 
ings, and tenoned joints, even ambitious 
projects can be tackled with little more than 
@ square, plane, handsaw, screwdriver, and 
gluepot. I found our only bookcase becom- 
ing So badly overloaded that it was getting 
sway-backed, and I didn’t have access to a 
home workshop in the small apartment we 
occupied. Our old radio cabinet was also on 
the disreputable side, so I drew a deep 
breath and decided to build a piece of furni- 
ture to care for both books and radio. 

‘The result, shown here, indicates what 
can be done without power tools. But, of 
course, with a well-equipped home work- 
shop you can save much time in the process. 

I was lucky enough to find 16” boards for 
the sides, bottom, and cabinet tops, but 
there is no reason why these pieces could 
not have been made with 8" stock joined by 
dowels or hidden cleats. The boards were 
planed true, sawed to size, rough sanded, 
and assembled with butt joints and flathead 
screws, the cabinet tops and second shelf 
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the steps in the 
sides, thus gaining extra support. 

Ample space was allowed for the radio 
chassis—or for a new one should we ac- 
quire it. The chassis was to be mounted off 
center because its dial and tuning controls 
were on one side. In front of it was placed 
@ new panel with openings cut from a pat- 
tern taken from the old cabinet. 

‘A frame was made to fit inside the open- 
ing for the radio speaker, with the top 2” 
wide, the sides 2%", and the bottom piece 
3%". To the frame were attached the sec- 
tions of the speaker grille. These five 1” by 
1%” by 20” pieces were notched at the ends 
for a 2” overlap at the top and one of 21%” 
at the bottom. 

Doors were cut from quartersawed boards 
to fit the three cabinet openings (%" ply- 
wood would have been fine) and were hung 
on butt hinges. They were equipped with 
knobs cut from %” by %" stock and with 
friction catches. A small wooden stop was 
glued behind each catch. The back was cov- 
ered with wallboard except for the radio 
compartments. 

All nail holes, knots, and other indenta- 


with Hand Tools 


tions were filled with wood putty, and the 
entire case was sanded smooth, first with 
coarse and finally with fine sandpaper. Two 
coats of shellac were applied, with a sand- 
ing after each, followed by a light cream- 
colored enamel undercoat. Peasant designs 
were then painted on freehand with oil 
colors mixed in clear varnish and turpen- 


Desk, Cabinet, and Shelves Are 


BUILT-IN furniture, long popular in homes, 
is never more effective than when it ties 
together the decorations of a room. The 
piece shown here is strictly utilitarian, but 
it combines service with the beauty of the 
simple lines associated with modern design. 
It is painted to match the room woodwork 
and the screening enclosing the radiator 
under the desk. Involving no difficult con- 
construction, it’s an easy job 
with hand tools. 

Aside from its application to 
a playroom, as shown here, the 
basic design could be adapted 
for use in a study, library, or 
sewing room. Its specific dimen- 
sions will depend on many fac- 
tors—the age and height of the 
person who is to use the desk, 
the kinds and sizes of articles to 
be kept on the shelves and in 
the cupboard, the length of the 
wall space to be filled and so on. 
A simple scale drawing, which 
you can make on ruled squares 


tine. A thin coat of clear varnish was next 
applied and rubbed to an antique finish, and 
a final coat of clear varnish put on over all, 

The radio chassis was then lined up, 
mounting holes drilled in its compartment, 
and bolts inserted, Cloth was tacked on be- 
hind the grille, the speaker being mounted 
over a hole cut in a piece of plywood, 


Combined in Room Corner U 


will help you fix on the best proportions. 

In general it will be found adequate to 
make the shelves of 8” stock and the cup- 
board 10” to 12” deep, while the work space 
in front of the window could be about 20” 
deep by 26” long. Incidentally, if this unit is 
to be used as a desk or worktable, it will be 
well to design the piece so it will come near 
a window —WILLIAM FREEMAN. 


Well Pipe-Line Cutoff 
for Making Repairs 


‘WATER from a deep well into 
‘a gravity-flow pipe line can be 
shut off at the source with a 
rubber sponge on a wooden 
block, as shown above, to facili- 
tate repairing leaks. The sponge 
block is nailed to a long stick, 
which in turn is attached with 
a spring to the pipe to hold the 
sponge against the end of the 
pipe.—RALPH S. WILKES. 
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King-Size Rhubarb and Beets 


VEGETABLES come large in Australia, as 
evidenced by the rhubarb and silver beet in 
the photo at left. Silver beet is described as 
a spinach with a heavy root. The plants 
weighing down the child were in the Chelten- 
ham Horticultural Society show. 


Eggshells Protect Seedlings 


ONE method of seeding flats to protect the 
tiny roots from cutworms and fungi is to 
plant the seeds in eggshells, as above. The 
shells are filled with soil, seeded, and put in 
the flats, which are then filled evenly with 
soil. Shells are transplanted along with the 
seedlings, and they soon rot away in the 
ground.—DAviD B. CLAPP, 


Motorized Saw Clears Trees and Brush 


MOUNTED on‘a turntable on a Model-A Ford chassis, 
the circular saw shown below can be swung to either 
side to cut down trees or brush. Except for a 6-hp. 
air-cooled auxiliary gas engine that powers the saw, 
the entire unit was built by C. M. Canady, of Liberty 
Hill, Texas, from old automobile parts and scrap iron. 

The chassis was coupled up short, a supplemental 
transmission was added for slow speeds, and a tricycle 
steering gear was built and installed to make steering 
easier. Both the saw engine and saw carriage were 
mounted on the table, to which was geared a second 
steering wheel for turning from side to side. 


With ordinary greare Marlak says om the job 
seer aking road undred of males Lowber 
ibocks aceie after «\fow — means more velvet 
Snndred wiles smooth ridin 


"Tuite ate many good reasons why your 
car acquires that “cushiony” feeling when 
you specify Marfak Chassis Lubrication. 

Most important reasons are the adhesive 
and cohesive qualities that make Marfak resist 
wash-out, jar-out and squeeze-out. And be- 
cause Marfak sticks to the job, that “cushiony” 
feeling lasts miles and miles longer. 

Marfak clings to bearing surfaces and seals 
out dirt and grime. 

That's why it’s a grand feeling when your 
car is “cushioned” with Marfak Chassis Lubri- 
cant. See your Texaco Dealer today, and say: 
“Marfak, please!” 


Youre welcome at 


(Gar cor 
GASOLINE = 
FIRE-CHIEF SKY CHIEF HAVOLINE ano TEXACO. MARFAK 
GASOLINE GASOLINE ‘MOTOR OILS LUBRICATION 
Tane in the TEXACO STAR THEATRE with JAMES MELTON Sunday Wights * CONSULT NEWSPAPERS 


A Nicholson 12-inch Flat Second Cut Fil 
Is being used here in fillng @ punch di 


TOOLMAKERS’ files 
must be right for the job 


Dies, jigs, fixtures, gauges, cams, trips, hold- 
ers, spindles—the closer the tolerances to be 
worked out by hand, the more careful should 
be the selection of files. . . . Second Cut files 
instead of Coarse or Bastard; Smooth in- 
stead of Second Cut; Swiss Pattern or Special 
Purpose instead of Regular types. 


Nicholson is virtually a 


“file engineering 


laboratory”—an establishment where the re- 
quirements of files for different purposes 
and metals are a never-ending study. Every 
day presents new opportunities for tool, die, 
and other work-bench specialists who know 
their files. 


rn about ond obtain the right files for 
‘And Nicholson's “Fre Frosopxy” 
is a 48-page book worth writing for. 


NICHOLSON FILE CO, 19 Acorn St, Providence 1, RL 


(Un Canada, Port Hope, Ont.) 


“NICHOLSON | 
“FILES ‘2537 , 


purpose USA 
roruiat 


Porceiiw a 
‘20 science 


Brightest Commercial Light Bulb 


THE world’s most brilliant commercial 
lamp (above) is a product of the Westing- 
house Lamp Division. A 1,000-watter with 
a tubular bulb, its yellow-green light of 
60,000 lumens comes from a mercury-vapor 
arc about as thick and twice as long as a 
cigarette. 

With three times the light output of a 
conventional 1,000-watt incandescent bulb, 
the new lamp was designed primarily for 
illuminating high-ceilinged factories, base- 
ball diamonds, and other large areas. It is 
also adapted to the lighting of arc-welding 
booths. Unlike most high-intensity mercury 
lamps, the new bulb can be burned in any 
position, but, like all arc lamps, it operates 
with a step-up transformer, and has a cur- 
rent-limiting device called a reactor. It gen- 
erates less heat than a water-cooled lamp. 


New Oils Function Efficiently 
In Both Extreme Cold and Heat 


OILs that continue to flow at 121° below 
zero Fahrenheit and yet neither oxidize nor 
sludge at 302° above zero have been de- 
veloped in the General Electric Company 
laboratories at Schenectady, N. Y. 

‘The new oils, of the silicone oil family, are 
adapted for use as hydraulic fluids in air- 
craft systems and as lubricants in watches 
and clocks. They are valuable as insulators 
in electrical apparatus. 

Silicone rubbers have been produced that 
do not decompose at 400° F. or harden at 
67° below zero, and maintain their elasticity 
under load for long periods at the high 
temperature of 302°. 


How to Fight the Menace of 


«+A Wet Towel and a Flashlight may save your life! 
—says the National Safety Council 


|] Fire is always dangerous—especially dangerous 
at night, when you may be asleep. And most fires 
do occur at night! If you smell smoke, reach for 
your “Eveready” flashlight first, Feel doors before 
opening them, for a single breath of fiery 
kill you! If a door is bot, don't open it! 


To avoid danger, you have to see it—so keep 
your flashlight with you until you're safe Watch 
for collapsing ceilings . . . But the best way to avoid 
fire is to prevent it! Your flashlight —with fresh 
“Eveready” Batteries —gives a much better light 
than matches or a candle, and it’s much safer too! 


NATIONAL CARBON COMPANY, INC. 
(Unit af Union Carhide and Carhom Corporation 


30 East 42nd Street, New York 17, N. ¥. 
UCC 


‘Wet a towel or cloth; cover your face and arms. 

Close doors to reduce drafts that may fan the 
flames. If heat is severe, remember that heat rises— 
crawl! If trapped on upper floor, make a rope of 
bedclothes. As a last resort only, throw out a mat- 
tress and jump down onto it. 


EXTRA POWER, 


EXTRA LIFE 
Ser 


—-ATNO 
EXTRA COST 
To help fight fire—or for any flashlight need — 
rely on “Eveready” Batteries. Ask your dealer 
for them by name. The days when you had to accept 
“second choice” batteries—or none—are past. “Eve- 
ready” Batteries have no equal—that's why they're 
the biggest-selling flashlight batteries in the world! 


The registered trade- 
mark "Eveready" 
distinguishes products 
of National Carbow 

Company, Inc. 
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Discriminating 
buyers rely on brand names not only 
to help them select good merchandise, 
but also to identify dealers from whom 
dependable service may be expected. 


STRIC STORAGE BATTERY COMPANY, Philadelphia 32 


* Peace now flies the sky-ways of the world. .. 
Who keeps these giants flying? You, the skilled 
technician. . 


* The Army Air Forces rely upon men on the 
ground to keep men in the air. Right now there 
is a real need for radar technicians, control 
tower operators, teletype operators and repair- 
men, radio operators, repairmen and mechanics. 
‘These are the men who stand watch over the 
heart, eyes and ears of our planes. . . . 


* If you are between the ages of 17 and 34 and 
have an electrical or mechanical background, the 
Army Air Forces needs you. Enlist today. 


* You will he sent to the finest aviation training 
schools in the world. Radar, radio, electrical 
systems, the latest internal combustion engines 
and jet propulsion are your new fields. And you 
will earn as you learn. 


* A private starts at $50 per month but skilled 
technicians can earn as much as $200 per month. 
You are fed, sheltered and clothed. The finest 
medical and dental care is-free. ... 


"RADAR REPAIR 


on the double!!” 


* Enlistments are for 144, 2 or 3 years. You 
can choose your branch of the service and your 
overseas theater if you enlist for 3 years. There is 
20% additional pay for overseas service and 50% 
for flight time. You get a 30-day paid furlough 
every year. There are generous family allow- 
ances for the dependents of men who enlist 
before July 1, 1946. After 20 years of service 
you can retire at half pay, increasing to three- 
quarters pay after 30 years of service. 


* If you are physically qualified, enlist today. 
Find out more about this great opportunity to 
fully develop and use your skills in the Army Air 
Forces. Go to your nearest Army Recruiting 
Station today. 


SEE THE JOB THROUGH 


U.S. Army 


BEA 
“GUARDIAN OF VICTORY” 


U.S. ARMY AIR FORCES 
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Just imagine the sheer delight 
the gay and hoppy carefree feeling that comes 
with wearing this 17-jewel master timepiece! Croton 
Aquamatic is one watch you don’t have to “baby”. 
You just strop it to your wrist and forget it, except 
t0 consul it with absolute confidence whenever you 
want to know the time. You never have to wind your 
Croton, because it winds itself just by the natural 
motions of your wrist as you wear it! 


It’s CERTIFIED Waterproof! 


You can go right chead and wear your Croton Aquamatic 
when washing, bathing, swimming—because it's completely 
waterproof. Wear it in any kind of water—hot, cold, fresh 
or salt. And that's not oll! This 17-jewel beouty is dust- 
proof, doesn't tarnish, and the gloss crystal can’t break. 
It has « sweep-second hand, radium diol, waterproof 

Whenever it’s giftstime, remember that C: 
vill make him very hoppy. The price? Only 


F.8.1f pot now avaliable nt your desler, write for Pree Bosket. 
‘Croton Watch Co. a8 W.dath St... 19 
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WATERPROOF AQUAMATIC 
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New Projector Has Ca 
That Ventilates Slides 


DESIGNED for either slides or film strip; 
the Marton Projector is equipped with a 
new type of carrier that permits ventila- 
tion of the slide while it is being projected. 
The projector, which is marketed through 
Associated Photo Products Co., of New York 
City, does not necessitate the use of heat- 
resistant filters. Its illuminating system 
employs a 100-watt bulb and is said to give 
a brilliance ordinarily requiring 150 watts. 


“Flying Elevator’ Tests Angles 
Of Glide-Path Radio nals 


DESCENDING foot by foot, hovering at 
various levels when necessary, a helicopter 
at Wright Field has been used to calibrate 
the radio signals of the instrument-approach 
and glide-path landing systems. The glide 
path intersects a radio signal sent out to 
“home” the plane from a point 15 miles 
beyond the runway, and provides a beam 
on which the pilot can descend through an 
overcast for a blind landing. 

‘The “flying elevator” has enabled engi- 
neers to find out how far above or below 
the glide path signals could vary before 
indicating deflection. 
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Champion spark plugs for model gas engines give the 
same dependable regular Champions, 
Sillment sealed. Sillimanite insulator, Alloy needlepoint 
electrodes for easy starting. One piece construction. 


CHAMPION 


SPARK PLUG COMPANY * TOLEDO 1,OHIO 


Heres why most Farmers 
prefer Champion Spark Plugs 


The American farmer is by far the most 
proficient user of cars, trucks, tractors and 
stationary engines. As such he is a quali- 
fied expert on engine performance. 


Survey after survey has proved that 


farmers prefer Champion Spark Plugs 
in overwhelming majority—powerful evi- 

aF dence that you can depend on Champions 

. for better performance in every engine. 

Champion Spark Plug Company, Toledo, O. 


FOLLOW THE EXPERTS . . . DEMAND DEPENDABLE CHAMPIONS FOR YOUR CAR 
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RIGID 


linkanoe 


The NEW sectional canoe 


Take it along on every trip! The Linkanoe as- 
sembles in less than 10 minutes. Strong moulded 
sections clamp rigidly together...no tools needed. 

LINKANOE is built by the makers of the fa- 
mous Link Trainer. Designed by sportsmen 
who fly into the North Country, carrying their | 
craft by plane. Under rigorous tests, Linkanoe | 
has proved sturdy, superbly balanced, easy to 
handle, Packs into two, easy-to-carry bags 
Goes in luggage compartment of car, by plane 
or pack horse. 


Always have LINKANOE with You! 

Plan your vacation around this 

easily portable craft. It’s worth 

a lot to have your canoe when 

and where you want it. 

rite today for illustrated 
folder and prices 


LINK AVIATION DEVICES, Inc. 


BINGHAMTO 


roruut 
26 science 


N. Y. 


Ball Bearings Versus Roller Bearings 
Form This Striking Chess Set 


BALL and roller bearings are employed as 
the pieces and pawns of a striking chess set 
produced by the Schirgun Corporation, of 
New York City. Ball bearings are used for 
all the men on one side and roller bearings 
for those on the other. 

In each case, the complete bearing makes 
the king. When the outer ring is removed, 
the remainder resembles a crown and repre- 
sents the queen. Bishops are provided by 
mounting two rollers or two bails, one upon 
the other; the cages that hold the rollers or 
balls serve as knights; and the inner rings 
are mounted to represent castles, ‘The rollers 
or balls themselves serve as pawns. 


Knurling Tightens Loose Bushings 


IF 700 much metal should be removed ac- 
cidentally when a bushing is being machined 
for a drive fit, the error can be remedied by 
knurling the outside of the bushing. The 
knurling will raise the surface of the metal 
sufficiently to give the tight fit that is de- 
sired. This same method may be employed 
when it is necessary to tighten up bearings 
that have worked loose—W. TEEBOON. 


Disk Erasers Serve as Toy Wheels 


Disk erasers provide practically ready- 
made rubber-tired wheels for small toys or 
model airplanes. If the 
diameter of the eraser 
is too great for the 
wheel required, the out- 
er edge of the rubber 
can be cut and worn 
away. A coat of paint 
will hide the printing on 
the disk at the center 
of the eraser.—R. P. 8. 
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BUT OH SO GENTLE 


When you install new piston 
rings, it will pay you to get 
Hastings rings. They stop 
oil-pumping, check cylinder 
wear and restore engine 
performance ... Ask your 
motor specialist. 

HASTINGS MANUFACTURING COMPANY 


HASTINGS, MICHIGAN 
Hastings td, Toronto 
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Ingenious New 


Technical Methods 


To Help You with Your 
Reconversion Problems 


Drillet Box Jig Saves Up to 75% 
of Jig Body Expense and Labor! 


Drillet Box Jig above and at right has a range of 
125 different sizes, making it possible to accommodate all sizes 
up to 6 capacity—for drilling, reaming, counter boring, 
counter sinking, spot facing, tapping, etc. 


The Drillet Box Jig makes special tool design for drill jig un- 
necessary. Saves up to 75% of the time and cost of building a 
jig body. By merely turning thumbscrews and raising leaf, 
parts may be quickly loaded or unloaded. The jig may be 
used on all six sides, taking advantage of its full capacity. 


Another useful product is chewing gum. You can enjoy chewing 
Wrigley’s Spearmint Gum even while your hands are busy. 
The pleasant chewing helps to steady you—helps keep you 
alert and on your toes when you're doing a monotonous job. 


Besides the satisfaction chewing gives you, it helps keep your 
mouth moist and fresh so you naturally feel better—and feeling 
better you work better. 


Scores of industrial plants report that they have stepped up 
their workers’ morale and efficiency by making chewlag gum 
available to them. 


You can get complete information from The Chicago Drillet 
Corporation, 920 S. Michigan Ave., Chicago 5, I. 
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Drillet Box Jig in Locked Position 


The word for to Performance! 


wide cruising range. Trouble-free cool 


© Everything you want in a modern 


d motor can be summed up in ing that can never fail. Long life—many 


out 
one word . . . Performance. And when 
you choose an Evinrude you know you 


Evinrudes built more than 30 years ago 


are still delivering satisfying performance! 


are getting proved performance . . . the 
¢ your Evinrude dealer — look for his 


name under “Outboard Motors” in your clas~ 


certainty of fine performance that means ut- 


most enjoyment and satisfaction for the years 
ahead. Starting ease so sure and eager that it sified telephone directory. Catalog of the com- 


seems almost automatic, Superbly smooth power, plete Evinrude line sent on request — write for 
with motors floated in vibration-absorbing bear- _it today! EVINRUDE MOTORS, 5216 North 27th 


ings. Co-pilot steering. Large capacity fuel tank for Street, Milwaukee 9, Wisconsi 


———_ EVI Foor — 


OuTBOARD MOTORS 
amt 
i} 


29 


A well equipped home shop is the 
dream of many a man, It’s the best 
hobby of all if you like to use tools. 
Most practical, too, when you con- 
sider the hundreds of useful articles 
you can make for your home — and 
the time and money you can save by 
repairing your own home appliances 
and equipment. 


Atlas tools are ideal for such a 
shop — engineered for precision work- 
manship, and ruggedly constructed 
to give you a lifetime of service. 
They are built with modern produc- 
tion techniques to give you excep- 
tional values. 


Long-standing industrial reconver- 
sion orders will soon be filled. Keep in 
touch with your Atlas distributor. 
Send for this fully illus- 
trated catalog to make 
your plans. 


ATLAS PRESS CO. 


455 N. PITCHER ST. 
KALAMAZOO 13D, MICH. 


Ger 
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War Device Becomes Play Ball 


‘A PEACETIME play ball (above left) that 
weighs less than 10 ounces but is tough as 
an elephant’s hide is being made with the 
same dies that produced the wartime, life- 
saving solar still (above right). ‘The still 
had a black bag inside the Vinylite plastic 
sheeting and provided fresh water, without 
the use of chemicals, from salt water for 


| men lost at sea. 


‘Twenty-two inches in diameter when in- 
fiated, the silvery “bubble” has seams that 
are electronically welded together and is 
strong enough to withstand the weight of a 
250-pound man. In fact, a noted wrestler 
tested it by jumping on it. 

Its lightness and toughness make it fine 
for play and exercise in the gymnasium or 


| nursery or on the beach. Several plastic 


balls have already been added to the exercis- 
ing equipment of a prominent model agency, 
where students use them to develop grace 
and posture. 


Three New Wax Plants Found 


‘THREE wax-producing plants not previous- 
ly known were recently discovered 600 miles 
up the Amazon River in Brazil by Nelson 8. 
Knaggs, of the Hilton-Davis Company Divi- 
sion of Sterling Drug Inc., Cincinnati. Now 
being analyzed to determine whether this 
wax can be adapted to commercial uses, the 
plants’ products would alleviate the scarcity 
which has upped the price of wax from 35 
cents to $1.50 a pound. 

The new wax is needed, according to 
Knaggs, for use in lipstick, phonograph 
records, printing inks, shoe, auto, and furni- 
ture polishes, waterproofing, and many other 
applications. The carbon-paper industry 
alone uses an estimated 15,000,000 to 20,- 
000,000 pounds a year. 


FOR THRILL-PACKED 
EVENINGS - WEEKENDS - VACATIONS 
Zide A HARLEY-DAVIDSON 


ware hour brim full of pleasure— ever you get the urge—stop wherever you choose 
saddle of a Harley-Davidson and = — with no timetables to follow. What's more, 
go where there's fun! c Da there’s always plenty of excitement and thrills 
fans in the world’s greatest sport — motorcycling. when you ride a world famous Harley-Davidson 
Ride along ering lakes and rivers — see on tours and endurance runs — of take in race 
majestic hills und forests — visie the country’s meets, hillclimbs and other motorcycling events, 
many natural wonders and beauty spots. Go when- See your Harley-Davidson dealer AT ONCE! 
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events bectflow 
” ‘of moisture 


sowt cuasp 
beeps shank 
ond bow! dry 


REMOVABLE SECTION 
‘sores thorough cleaning 


CHAMBER GUARD 
‘bers tobacce fragments 
‘rom bit 


HOW DRY | AM is the hoppy theme song of a Royalton Crown 
This wonder pipe stays dry clusive condensing well and other 
patented features exclude bitter juices and tobacco slugs from bow! 
and mouthpiece Enjoy the cool sweet of ever-dry smoking 


with the remarkable Royalton Cr type 


HENRY LEONARD & THOMAS, INC 


JOHNSON SEA-HORSES 
OR DEPENDABILITY 


It with dozens of refinements. In addition to the 
ated Co-Wilot which “takes hold of the motor when 
Ready Pull Starter, Rubber Rotor Force 

e. » There is something else, too, which is mighty important. 
That is expert Johnso e—available wherever outboard motors are used. » See your 
Jolinson dealer. Look for his name under Outboaril Motors in your classified phone book. Or 
write for a copy of the Sea-Horse Handy Chart which gives specifications on the entire line. 
JOHNSON MOTORS, 500 PERSHING ROAD, WAUKEGAN, ILLINOIS 


JOHNSON BUILDS SEA-HORSE MOTORS ONLY—NO OTHERS 


THERE 1S NO SUBSTITUTE FOR EXPERIENCE 


You'll Find X-acto Knives 
“Indispensable” Says 
Famous Wood Sculptor 


Visitors to the Open Air Art Show in 
New York's Washington Square last 
Fall were fascinated by the sight of a 
‘sculptor carving sophisticated modern 
figures with a small metal knife. 

‘The sculptor was Nicholas Mochar- 
niluk, whove work has won acclaim in 
talleries and art centers throughout the 
country. And the knife he was using 
‘was a No, 6 X-acto! 

‘Mr. Mocharniuk uses X-seto Knives 
because he says, “they give the best 
resulté with the hard wood T use . 
they are expecially suited to cutting 
‘away areas usually hard to get at.” 


You Can Take It With You 


‘Another advantage Sculptor Mochar- 
nniuk points out about X.acto, is that he 
‘ean take it with him and get in a bit 
of extra work while sitting on subways, 


{trains or park benches. 

‘Whether you work in bard or soft 
wood, in your workshop or out in the 
park, you too will find this removable- 
blade hobbycraft knife the handiest 


CHOICE OF EXPERTS 
IN EVERY FIELD 


With its 13 scientifically designed blade 
shapes, and 3 all-metal handle styles, 
‘X-acto is the perfect tool for the most 
difficult or delicate cutting job. Blades 
are of fine surgical steel, scalpel-sharp. 
‘Model builders, artists, whittlers, pho- 
tographers,swear by easy-to-use X-ecto, 


KNIVES & TOOLS 


X-acto Knives & Knife Chests From 50¢ to $5.00 


Reg. U.S. Pat. Of. 


You Have 
“The Last Word” 


with X-acto! 


NEW TOOL — Small size Spokeshave for fine 
shaving, rounding, shaping where block 
lane ean't reach. Solid one-piece handle, 
fall metal and surgical steel blade, 50f. 


NEW SET— No, 85 Tool Chest, containing 
3 all-metal knives, with full assortment 
‘of Blades; saw; sander; stripper; planer; 
2 drill holders; 10 drills; 6” steel ruler. 
Complete in wooden chest, $12.50. 


a 


All My Friends 
‘Speak to Me 
Now / 


#50 inconspicuous 


«++T'm on speaking terms with all my friends 
Yinow that { weer & Zenith Hearing Ald, and can 
hear again. 

1 wasn't always so smart. I used to be as hard 
headed as I was hard of hearing. Thought it was my 
affair if I didn't want to wear an instrument. 

But when even my best friends quit trying to 
make me hear, I discovered my defective hearing 
embarrassed them as much as it handicapped me. 
‘They hated to shout—and I hated to be shouted 

‘That's when I got my Zenith. Wear it as casually 
‘as eyeglasses, too, because its Neutral-Color Ear- 
phone and Cord are hardly noticeable. 

So I'm getting a big kick out of life once more. 
Smartest thing I ever did for myself and my friends 
was putting on a Zenith Hearing Aid! 


Hard of hearing? See your Zenith dispenser this 
week for a free, private demonstration of the Zenith 
Radionic. You owe it to yourself, your family and 
friends. No one will press you to buy. And you 
adjust the Zenith to your own hearing needs with 
the flick of a finger. It's easy as focusing binoculars! 
For free descriptive literature, write: Zenith Radio 
Corporation, Dept. PS-4B, Chicago 38, Illinois. 


Choice of Amplifier Colors at no Extra Cost. 


Super-powered Model A-3-A $50 
Model B-3-A (Bone Conduction) $50 
Standard Model A-2-A $40 


704 Scrnce 


Comparison tests show 
vibration absorption. 
The block ot left is 


fon conventional mounts. 


Points at which 
is absorbed in th 
mount are indicat 
the cutaway at right. 


shock 
new 


Mount for Instruments Absorbs 
Shock in All Directions 


UTILIZING an entirely new principle, a 
shock-absorption mount for delicate instru- 
ments has been developed by Robinson Avia- 
tion, Inc., of Teterboro, N. J. It combines a 
damping system, a snubbing system, and 
electrical bonding in a single aluminum 
housing, and with them absorbs vibration 
in any direction. 

The unit was originally designed for 
mounting such delicate equipment as air- 
borne radar and photographic instruments. 
It is made in three sizes for loads of from 
¥% to 45 Ib. 

‘An actual test of the new mounts is shown 
in the photo above. Identical test blocks are 
mounted on the same vibrating stand, the 
one at left on conventional shear-type 
mounts and that at right on the new Vibra- 
shock unit mounts. Horizontal and vertical 
indicators on the face of the conventionally 
mounted piece are blurred in the photo be- 
cause of vibration, while they show plainly 
on the other block. 

In the cutaway drawing the principal 
load-bearing spring is shown at Fig. 1, a 
damper to kill low-frequency oscillation and 
minimize resonance at critical frequencies 
at Fig. 2, and a snubber furnishing a re- 
silient stop to limit heavy load shocks at 
Fig. 3. Figure 4 is the housing, and Fig. 5 
a load-carrying stud tapped for standard 
machine screws. 


tale LOOK 
SHARE 
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~~ SHARE 

Papp oreet nd Pe ARP 
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ing shaves of your life! 
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"SHARE e 

wh bi of } 4 
cilities hes | —S:- @GJAR 
with the s4ARPEST 4 


edges ever honed, 
feos you get more use 


mz Gillette 
Blue Blades 


1046 has 


GILLETTE'S CAVALCADE OF SPORTS presents 
the major boxing event of the week every Friday night over 
American Broadcasting Company stations at 10 oclock EST. 
Gillette Safety Razor Company, Boston 6, Mass. 
am 
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NEXT TIME SAY 


RIGHT STAR 


and you will get a 
FLASHLIGHT & BATTERIES 


famous since 1909 
for QUALITY, 
STYLE and 
SERVICE 


<=>) 


Onc i 


para 
Cura 


| 
reat r 
Cro 


Unrom 


BRIGHT STAR BATTERY CO. CLIFTON N. 1. 


eT stan 


Companion 
for yourleisure hours 


Make the most of those precious 
moments of relaxation. Enjoy 
them with the honest fragrance, 
the just-right mildness of Christian 
Peper Pouch Mixture. 

‘There's down-to-earth satisfaction 
in “Peper’s Pouch,” masterfully 
blended from fine imported and 
domestic tobaccos in the Christian 


Peper manner, 
POCKET-SIZE PACKAGE 
prromeco cous 2OC 
" 
Christian Peper-st.Louis 
Sine Totaccot. Since 1852 


cet BIG prRoFits from 
SMALL INVESTMENT 


OTTAWA 


6 H-P LOG SAW 


Log Saw of the 
Future TODAY! 


) 


? 


Demand for wood increases! Prices are higher 
than ever before. You can make real money saw- 
ing wood, if you have an Ottawa. Equipped with 
an easy to start, air-cooled 6 H-P engine. De- 
signed for easy handling. Complete one-man 
machine with safety Saw Guide and other ex- 
clusive Ottawa features for fast sawing. 

USE FOR OTHER JOBS —when not sawing wood, 
use engine for any belt job. Thousands in use. 
FREE BOOK and price list. Write today. 
OTTAWA MFG. CO., 401 Pine Street, Ottawa, Kans, 


Easy-to-understand Plans. . . 
Projects . . . Pictures — for 
more fun from woodworking 


. in the popular hobbyists’ 
magazine that packs plenty 
of pleasure into every page~ 


Awhole year’s 
subscription 


6 Big Issues 


Every issue full of how-to-do-it 
information that is useful to you! 


Here's some of the best knowl: 


FHOMECRAFT ee 
a Se | 
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aA Fm. 
Here’s One Way to Smoke... 
> 


‘This native of Bechuanaland is smoking tobacco in a sand pit 
‘Prom an old print.~ Betimann Archives 


a Lot Better Way 


smoke an 


STERNCREST | 


Millions of men prefer to smoke an LHS pipe, 
Justas their fathers and grandfathers have for 
nearly 50 years, Select any LHS and you buy 
not only wood and bit, but the pipe knowl 
edge and experience of half a century 
A good pipe is an investment in 
daily pleasure 


IMPORTED BRIAR 
STERLING 


SILVER 
BAND 


‘5 
Model #21, antique 


h. Dozens of others 
—plain or ontique. 


Other <> Pipes 


Imported Briar 


LHS Sterncrest Ultrafine . . . . $10.00 
LHS Sterncrest 14K... . 5 - 7.50 
LHS Certified Purex. 3.50 


LHS Purex Superfine (Domestic Brit). 1.50 


Zeus Filter 


FREE. Write for" Pipes—for a world of pleasure.” 
L&H STERN, INC. - 56 Pearl Street, Brooklyn 1. N. Ys 
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Spot Welder Has Tweezer Leads 


INSULATED, forged copper tweezers en- 
able users of the new Besco spot-welding 
machine to weld metal parts smaller than 
an eighth of an inch around or thick. Pre- 
viously it has been difficult to weld parts 
this small because they are so hard to hold. 
With tweezer leads, the electrodes can now 
be applied directly to the parts that are to 
be joined. 

The new spot-welder, made by Tweezer- 
Weld Corp., of Newark, is a portable unit 
about the size of a small radio and weighs 
25 pounds. It has a foot switch and plugs 
into a 115-V., 60-cycle power supply. The 
tweezers do not heat up, and the points 
need touching up only once a day. 


N. Y.-Washington Link Ready 
For U.S. Television Network 


THE first link of a national 6,000-mile 
network planned by the Bell System for the 
transmission of television pictures and sound 
is ready. It is the coaxial cable running 
between New York and Washington, and it 
is intended for regular intercity television 
service six nights a week as well as for tele- 
phone use. 

Images can be sent very short distances 
over special telephone wires, but this method 
results in too great an electrical loss when 
it is tried for long distances. The coaxial 
cable is a low-loss method of transmitting 
for long distances the broad band of fre- 
quencies that make up television signals. 

A coaxial cable, lead-covered, usually con- 
tains from six to eight conductors. Each 
conductor is a copper tube about the size 
of a lead pencil, with a heavy copper wire 
extending through its length and held in its 
center, out of contact with the tube, by 
plastic disks. Each tube, with associated 
equipment, can accommodate a television 
channel or 480 telephone channels. 


HAWAIIAN WIGGLERS 
Get Bass! 


Sopp é ow “ 


< ww 


Shallow Running 
No. 2 Hawaiian Wiggler— $1.10 


Favorites at Fishing Camps 
For Large and Smallmouth Bass 


At left is photo of Elmo Hurst, who runs a 
fishing camp on the White River near Cotter, 
Arkansas. He reports that the deep running No. 
1 Hawaiian Wiggler is a killer for smallmouth 
in the te River and its tributaries. This 
catch of largemouth was taken on the shallow 

running No. 2 Hawaiian 

Wiggler at nearby Nor- 

folk Lake. He reports 

that weedless Hawaiians 

with their quivering 

hula skirts are favorites 
with the anglers at fish- 
ing camps along the 
White River. 


Send for Free Catalog 
If you want some fasci- 
nating and informative 
reading, send for my free 
catalog that is loaded with 
photographs and letters 
from fishermen telling 
where and how record 
catches have been made 
with Hawaiians. It also 
gives the latest information 
on Jitterbug, my surface 


bait that is ideal for calm 
f : : waters day or night. 
; _~ FRED ARBOGAST & CO. 
Elmo Hurst with bass caught on No. 2 Hawaiian Wiggler 1704 North St., Akron 3, Ohio 
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PLASTIC WOOD... x 


piri 


Home Workshop 


Enables you to achieve a more 
professional finish on: 


© Cabinet work 
© Furniture repairs 
© Remodeling 


Handles like putty... 
Hardens into wood 


Plastic Wood can be carved, 
sanded, sawed, drilled, nail- 
ed, painted or varnished. 


Keep a supply of PLASTIC WOOD 
SOLVENT on hand to control the 
consistency of PLASTIC WOOD 
for special purposes. 

‘Onsale at all Hardware, Paint 

and 10¢ Stores in tubes, quarter- 
pound and one pound cans. 


PLASTIC woop 
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Old Surveying Device Used Again 

ONE hundred years old but still accurate, 
a 150-Ib. surveying instrument was recently 
used to survey the grounds of Mission Santa 
Barbara when it was discovered in a sub- 
terranean vault. Ill-fated Emperor Maxi- 
milian of Mexico had presented the cumber- 
some device to the historic California mission. 


New Lucite Flashlight, “Torch,” 
Both Decorative and Useful 


A NEW lucite flashlight, the Gemglo Torch, 
can be made to serve as a blinker signal 
light, night light, and table-light decoration. 

‘When the cap of the Torch is turned, the 
flashlight beam is thrown on. Then it is 
merely a flashlight. It becomes a blinker 
signal light when a half-twist is given to the 
cap. Signals can be tapped out by pressing 
the base of the flashlight. 

‘The cap is constructed so that the Torch 
can stand on end. Since the flashlight beam 
is diffused through the entire lucite barrel, 
producing a glow, the Torch is useful in the 
upright position as a night- 
table light in the bedroom 
or nursery. Several of the 
‘Torches, which are made 
in crystal or red lucite, can 
be placed erect and ar- 
ranged as a dining-table 
decoration. 

Manufactured by Gem- 
loid_ Products Company, 
of Elmhurst, New York, 
the Torch is available in 
two shapes. One is pro- 
vided with a metal handle 
enabling the light to be 
carried as a lantern or 
suspended from any 
height. The other is con- 
structed in such a way that 
it may be stood on end as 
a steadily glowing torch, 


POWER TO YouI" 
‘This big new “100 horse” 
V-8 has new 4-ring alumi- 
num pistons that make it 
thrifty on gas and oil! Also 
new balanced carburetion! 


WITH THE BIG 100 H.P. V-8 ENGINE 


No other car in its price class performs like 
the 1946 Ford because no other car has a V-type 
8 cylinder engine . . . no other has 100 h.p.! 
Ford’s also out front with new 
beauty . . . with lower, wider THES a 
appearance . . . with new 
two-toned interiors .. . 
with a sleek new instru- 
ment panel . . . with colorful 
plastic appointments . . . with 
ample roominess! 
And Ford’s out front with heavy-gauge 
steel bodies with long-lived, baked enamel finishes. 
See it at your Ford dealer's. 


‘TUNE IN...The FORD-Bob Crosby Show—CBS, Wednesdays, 9:30-10 pm. EST...The FORD Sundoy Evening Hour—ABC, Sundays, 8-9 pum EST. 


arnt 
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‘You, too, can follow the path to success in 
floor surfacing. American floor sanders 
have mode hundreds of men like yourself, 
independent with a good income. 

The investment is very small compared 
with most enterprises... work is pleasant, 
indoors . .. all the profits go into your own 
pocket ...and your success is only limited 
by your ambition to get ahead. 

Now ovoilable— 
“tell-all” booklet on the 
How—Why—What— 
Who of going into some- 
thing for yourself. Send 
in coupon today for your 

~4 copy of "Opportunities in 

Floor Surfacing,” enclos- 

ing 25¢ in coin or stamps 


Y cover handling. 


AMERICAN ry 


FLOOR SURFACING MACHINE CO. 
© 33250, 51 Clair St. = Tol 
Enclored Find 25¢ i 
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2 Claes 12 
Byild © scale model of your favorite ship! 

KcaK models ore so realistic, you'll 
1d to have several at your “command, 
Acad model 


grom, clay, steel wool, fi 
paint brush, paint! 7 waterline models come 
id kits — Battleship, 
Aircraft, Carrier, Destroyer, DE, 
ED) Cruiser, All models scaled 1 in, to 
Zé 500 ins., $6 10 $11 at hobby shops. 

Send 35¢ in coin for 32-page cata- 

Jog of ship, plane and tonk models. 


COMET METAL PRODUCTS CO., Inc. 


91-12 132nd St., Richmond Hill 18, N.Y. 


CHINA, GLASS, WOOD, 
LEATHER and FABRICS 


‘There are scores of uses for Du Pont 
DUCO CEMENT . . . for mending toy: 

dishes, furniture . . . for repairing 
luggage and books . . . for making 
models. It is water-proof, transpar- 
ent and flexible. Get a tube today. 


. 
DUCO CEMENT 


“,.. take a look, Mac — it’s funny how you 


never lose the kick a good tool gives. When 
I was still a cub I got smart to what every 
old-timer knows . . . the heap of difference 
that fine tools make. You know 

— the fun of working with 
them, and the extra dollars they 
wut in the old pay envelope. 
etl taughe me that, and 
Snap-ons keep right on prov- 
ing it, year after year, And I've 
saved a lot of time and trouble buying 
tools the Snap-on way. That’s why the Snap- 
on man is welcome in shop . . . he saves 
our time, keeps our kits in shape... and give 
us a chance ‘to see and try before we buy.”” 


The complete catalog of more than 3,000 Snap-on 
tools is yours for the asking—rite for it today! 


SNAP-ON TOOLS CORPORATION 
8060-0 28TH AVE., KENOSHA, WIS. 
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IM GOING 
TO THE DOGS FAST 
JOE, UNLESS 


When you want to fix things 
fast...remember Weldwood 
Glue. It’s quick to mix... 
easy to use...tremendously 
strong... stain-free...rot- 
proof...and permanent. At 
hardware stores, lumber 
yards, chain stores. . 


WELDWOOD "2" 


WATERPROOF GLUE 
UNITED STATES PLYWOOD CORPORATION, New York 18, H.Y. 
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Uses Polarized Light to Test Eyes 


A PORTABLE instrument that utilizes polar- 
ized light to check vision has been developed 
by the American Optical Co. for a program 
to promote efficiency and safety in factories, 
Polarized light was used because it vibrates 
in one plane only; ordinary light vibrates in 
all directions. 

‘The instrument has eyepieces that contain 
Polaroid filters, and a target on a special 
film mounted between two sheets of glass. 
Test characters printed on the front side of 
the film are transmitted by light polarized 
in a vertical direction; those on the reverse 
side by light polarized in a horizontal direc- 
tion. The eyepiece filters are so arranged 


| that the subject's right eye sees only the 


front of the target while the left eye sees 
only the back. In this manner both eyes 
can be tested separately even while both of 
them remain open. 


Simpler, Lighter Recording System 


SIMPLER and lighter is Western Electric's 
new recording system. It contains a port- 
able amplifier-noise reduction unit, power- 
supply unit, recorder, and two “mikes.” It 
records standard original or release-type 
sound tracks on 35-mm. or 16-mm, film. 


"BURGESS 
vibro -tool 


Trademark Rog. U.S. Pat. Off, 


‘To do craft work without limit 
ood, decorating metal or plasi 
| glass, etching on steel, You need 
| « It is like owning a whole kit of tools, all fitting into 
one small package. Pictures illustrate a few of hundreds 
of results achieved with the Vibro-Tool alone. 


‘The Vibro-Tool operates by vibration, 120 strokes per 
sec., 60 cycles AC., 110 V. 
The Vibro-Tool with engraving needle $7.50; with set of attachments $16.15. 


SEE YOUR DEALER TODAY, OR ORDER DIRECT 
\/ HANDICRAFT DIVISION 
| BURGESS BATTERY COMPANY 
176 N. WABASH AVE. . CHICAGO 1, ILLINOIS | 


BannE PERERA 
Jae wiro-tool ADDS POWER 
TO YOUR CRAFT SKILL! 
DEGREE RRERRGRRR RR 
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GREENLEE TOOL COMPANY, 2124 COLUMBIA AVENUE 


Nem 


Only, 104 


FOR THIS TIMESAVING, 


WOODWORKING TOOL 


Just set the dial on the GREENLEE 
HANDY CALCULATOR...it quickly 
converts linear feet to board feet 
«-:gives slope per foot in degrees 
+ + compares hardness, weights, 
shrinkage, warping and work: 
ability of various woods. 
Gives bit sizes for screws....noil 
specifications .. . too! sharpening 
tips...has protractor. 6” diameter 
heavily varnished cardboard. 


offer by the 
us GREENLEE 


F bits, drills, 
chisels, gouges and many 
others. Send coupon with 10¢ 
(not stamps). Greenlee Toot 
Company, Rockford, Illinois. 


i. 
GREENLEE 


ROCKFORD + ILLINOIS 


1D Enclosed is 10e. Send your “Hondy Coleuieter”* 


by return mil. 
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K truth-of-taper 
yee or any angle, to 
¢ -000010’ + easily! 


With a set of Ford Jo-Blocks and Sine Bar, you can 
quickly establish or verify angularity. Hundreds of 
other daily shop uses, from checking mikes to pre- 
cision set-up of 

machine tool jobs, 


@]_. 
yesiiying saat : Jo h on 
scribing, etc. GAGE LOCKS 


‘Made to warranted accuracy standards of two, four 
or eight millionths of an inch, plus or minus.'Sold 
in sets or singly. Pioneer measurement standards 
of world-wide acceptance. Made in America only by 


| Ford Motor Co., Johansson Division, Dearborn, 


Mich. Write to Dept. 310 for new catalog. 


BRONZE 


EF ‘OU 


KAN! ECIALTIES CO. 
Box co2z; Dept Ses Kansas City, Mo, 


ALL TYPES 
FOR MORE 
TOOL MILEAGE 


Ask Your Dealer 


UTICA DROP FORGE 
AND TOOL CORPORATION 
UTICA 4, NEW YORK 


BARGAINS in WAR SURPLUS LENSES & PRISMS 


YOU CAN EASILY MAKE 


Telescopes, Magnifiers Photographic Gadgets and Hundreds of 
Experiments with these Low Cost Lenses. 
To transiate millimeter measurements: 25.4 mm. equals one inch. 


View 
of 
7x50 
Binoculor 


NOW! MAKE YOUR OWN BINOCULARS! 


Complete Set of LENSES and PRISMS from 
Navy’s 7 x 50 Model 


Save Up To $150.00! 


Here's an unusual opportunity to aecure a fine set of Binocu- 

Ings. “ata tremendous saving of money. Build them yourself 
with’ aii"of the very same opties contained. in the Navy's 

Bowor Giltneen the ee laa: which rece| ved such wide 

Acclaim during the’ war. Depending on your choice. you may 

‘Prisms for the Binocular 

exactly the same units 

rections It 


You ‘mas’ do a0," choosing. 
Seconds. The "Monocular Sets comprise" quantities 
The full near perfect 


‘metal parts. 
Stock © 5103-4 Near Ps 
ck = $1036 W 


FLASH! JUST RECEIVED! 


We now have Metal Parts and Bodies for Navy's 7% 50 
Binocular, "Complete details sent with all orders for above 
sets oF upon request. 


SECONDS IN PLANO-CONVEX CONDENSING LENSES 
~ BL. 9°. $2.00 each Postpaid 

1G" PL. i+? Foe sack Postpaid 

"e here a tarne supply of ather seconds in Conde 

Houlinhtend Bntrnres—atom. Yom 386° fe Bae 


7 Lenore Yor 
a leed very toe 


5 Magnifying Lenses 
iam. for many’ uses 


PTICS FROM 4-POWER PANORAMIC TELESCOPE Excel 
font “condition. Consists of Objective Prism. Dove Prism. 
‘Achromatic Cbjective tena, Amiel Root Prism: Bye Lens Set 
"$60.00 value) 

Boren 

35. MM KODACHROME PROJECT! 
Acnromatie Lene for projecting. pl 
Piece of Heat Absorbing Glass. wlth 


eLEScore! ALL ARE ACHNOMATIC LENSES” 
LILEAN TYPE—Simplest to Make but has Narrow Field 


Stock = SO10-N G Power Telescope. 
Steck = S012-N 20 Power Telescope 


SPECIALS IN LENS SETS 


Big 10 Page Project and idea Booklet with all set 
“Our Advertising Ts" Lenses: 


Set soa 


Flereoscopic viewer. round glass and eularging focusing 
for experimental optics, portraita of babies nd ama pets 
Copying. ultra close-up ‘shots. and many. many other uses 
NEW SO-PAGE IDEA BOOK, "‘FUN WITH CHIPPED EDGE LENSES” 
Contains wide variets of project 


REMARKABLE VALUE! 
$141.01 WORTH OF PERFECT LENSES FOR ONLY, $10.00 


Compiete System trom Artillery Scope 5X ‘9 Lense 
fow vreilection coated. absolutely Perteet. | Disivciers “range 
from'T'“inches to 2-173 inches, Used for making ‘Telescope 
and hundreds of other uses 

‘Stock 2“so19.m $10.00 Postoaid 
Gig DOUBLE CONVEX ‘Lens—74 mm! ‘diam. 09 mm. FL, 
‘Weighs 9 os. Made of borosilicate Crown Optical Glass. "Used 
is spotlight Lens, Condensing Lens, ote 

Stock = Loau-W 50 Postpaid 


a 
Bic RouaLe Concave Lxins-—F4 nin. imn,mlaue £10 min 


Used as reducing Lens, for 
$1.00 Postpaid 


Ialcroscope, These 
gplor corracked Lenses will give you excellent definition 
Stock ="tosa-n $3.00 Postpaid 


Gonetating of Bris itirror ond Condenuing Lens 
with Shock 210828 will make an excellent te 
‘projector enabling you to get screen magnification of 400 to 
1608 Power according to screen distance: 

Stock = "103 

Srecrnoscore,S£¥S These sate contain a 
Prisma you need to make a Spectroscope bius 
Instruction Booklet. 


RIGHT ANGLE PRISM-—Filnt Optical Glas 


‘size 41 mm by 91 
fun by 64 mm, Use In front of camera lent to take pictures tO 
Fight or left while pointing camera straight ahead. Also. Uved 


In'front ‘of camera lens to reverse image in diréct. positive 
Work "Two of these Prisms will make an erecting aystem for a 
Telescope. Steck = 3076: MG8.00 Postpaid 


MISCELLANEOUS ITEMS 


Stock No. Hem 
3034-N 10 Pieces circular A-t 
efor making Fut 
ever vi 


ian a Bl cg 
eusslna ris 

“n sing Tasve, one ‘ha 
saan et 


TANK PRISMS—PLAIN OR SILVERED 


90-45-45 deg, 534" long. 21," wide, finely ground and 
Polished. Perfect condition, Would sormally ‘retail’ from 


$o4"to Sao each 

‘Stock 2 3008: $2.00 Postoaid 
5 $2'00 Posteata 

Musirated Book on Prissns included FREE 


TANK PERISCOPE 


Complete Set Mounted Components 
Ri originally constructed for U. $1 Tank Corps 

Eoeists Of Fine Periscope Mirrors mounted in me 
BlasticPttec condition: Would normally rial af 409880 
Bock 2 700k £2.00  Complote Set Postonld, 


Order by Set or Stock No. * Satisfaction Guaranteed * Immediate Delivery 


EDMUND SALVAGE COMPANY, P. 0. AUDUBON, NEW JERSEY 
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Ss YY FOR 
1. CLEAN RUST OUT OF 
YOUR RADIATOR 


Cooling System CLEANS! 


Drain out your anti-freeze, and 
clean out winter's accumulation 
‘of scum, scale and rust. Neglect 
now may mean trouble and costly 
repairs later. Just pour a can of 
DU PONT COOLING SYSTEM 
CLEANSER into your radiator,run 
the engine 30 minutes or more, 
and drain. 


2. MAKE IT RUST-PROOF 
with DU PONT Acid and Rust INHIBITOR 


After cleaning out the radiator, you 
‘can keep it free from rust all season 
by pouring inacan of DUPONT ACID 
AND RUST INHIBITOR. It prevents | sie 


rust forming, gad keeps out acid, too. = 


3. MAKE IT LEAK-PROOF 

with DUPONT Cooling System SEALER 
You can stop leaks quickly and se- 
curely—and make the cooling system 
LEAK-PROOF—by pouring in DU 
PONT COOLING SYSTEM SEALER. It 
will not clog the radiator. S 


MAKE YOUR CAR LOOK NEW 
with DU PONT NO. 7 POLISH 


Clean away dull traffic film—restore 
the original lustre and beauty of the 
finish. A little rubbing with No. 7 
Polish will make a wonderful im- 
provement in the car's appearance. 
I's quick, easy and safe. 


BETTER THINGS FOR BETTER LIVING 
THROUGH CHEMISTRY 


roruun 
238 science 


Lathe Makes Giant X-Ray Tubes 


SUPER-VOLTAGE X-ray tubes, including 
doughnut-shaped tubes for betatrons, are 
produced on the immense glass-working 
lathe above. Weighing 4,000 pounds, and 
probably the largest in the world, the ma- 
chine was designed and constructed by the 
Vacuum Tube Engineering Department of 
General Electric X-Ray Corp. Chicago. 
‘There is less than .0005 inch variation in 
the relationship of the chuck spindles and 
the lathe bed across the entire nine-foot 
length between the chucks. The bed table 
itself is 13 feet long. 

‘The machine can handle any piece of glass 
as long as 84 inches. Tubes, which pass 
through the spindles, are limited in length 
only by the size of the room. Thus, the 
lathe is excellently adapted to the produc- 
tion of long, multisection 1,000,000-volt and 
2,000,000-volt X-ray tubes. 


Birds Fooled Nazi Radar Units; 
Were Called “Spurious Echoes” 


GERMAN radars picked up flights of birds, 
just as British and American sets did, but 
instead of analyzing them correctly the 
Nazis called them “Scheinziele,” or “spuri- 
ous echoes.” British investigators found a 
German document on the subject, which 
noted that these “spurious echoes” came 
with special frequency from the wide 
mouths of rivers but said “their physical 
origin is so far unexplained. It is probably 
a matter of sharply bounded layers of dis- 


| continuity in the atmosphere. Charges, cloud 


movements, aerial vortices, as well as the 
boundary region between two layers of air, 
can be suggested as possibilities.” They 
even planned a program of research to lo- 
cate such “discontinuities” in the atmos- 
phere. 


Great Moments of 


Get your 
FREE copy 
now! 


are great pictures of the war! Shot 
ramen on all our battle 
thrilling photo-record of 
is a story of photography’s role in 
our victory! Send 10¢, to cover handling, 
to Room 34, GRAFLEX, Inc., Rochester 8, 
Ni York, or ask your local GRAFLEX 
Dealer for'a FREE copy. 


ww York, N.Y. and 3045 Wilshire 
‘Angeles, Calif, 


\®= GRAFLEX.. 


How good should a 
hand tool be? Plumb’s answer 
is “perfect”. That's why no effort, time 


With the Macrc or research has been spared to make the 

READ Sretitas oan Plumb name mean “tools of perfection". 

sR ’ Plumb hand tools last longer... do 

the work better, faster...are correctly 

built tat balanced for comfort and ease. Head of 

rying case, ts ready f one-piece special analysis steel. . . 

rest 110-V. 6 handles of tested second growth hickory. 

aluminum, ete. Includes heavy-duty tras Each tool is easily identified by the red 

holders (fame and are):'poiasaed patie plugs weit, | handle and the black head. Fayette R. 
ing, brazing and soldering sticks and fluxes: welding Plumb, Inc., Philadelphia 37, Pa. 


helmet; Instruction Manual. Weighs less than 30 Ibs. 
packed. Quickly pays for itself. Sold by hardware 
dealers and automotive jobbers. 


For Descriptive Fol 
JOHN H. GRAHAM & Co. INC, 
General Sales Agent 
Dept. E, 150 Duane St., New York 8, N.Y. 


Magic Wand ELDER 


MADE BY PATENT SPECIALTIES, INC., NEW YORK, N.Y. 


“EXTRA 
HANDS” 


FORYOUR 
WORKSHOP 


Soon your workshop 
can hum again to the tune 
of Power King Tools— 
skillful “extra hands” to 
save you time and increase 
the number of useful pro- 
jects you can make in your 
leisure hours. 

Several of the tools 
shown at the left are in 


‘on the way to dealers. 
You'll be amazed at their 
many new construction fea- 
tures and smooth efficient 
operation, and the unusual 
values that bring a com- 
plete Power King equipped 
shop within reach of all. 


FREE CATALOG SHEETS 


Write today for descriptive 
literature to help you make 
your new power tool sho} 
plans. Keep in touch, wid 
your Power King dealer to 
See the new cools when 
they arrive. 


POWER KING TOOL Corp. 


435 Cleveland $1., Warsow, Indiana 


production and will soon be | 


INTRODUCING-New Victory Model 
“HANDIWELD ELECTRIC~ 


-{ into LIGHT SOCKET 


= | 
VICTORY Model Handivet 


= 
1 
> 
Wigton eta art te 


i, 
Eh Sircateamomsoternicoah 
so betPoatfifeert Notes, 
SERPS el Seta beh 
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aaa RN 
is ender wate SY 


vi 


1 mechanics, Inventors, 
a VICTORY MODEL™ 


oat 
| sepascieteciretecol erly aire 
KUMFY PRODUCTS, Dept. 6.205, Cincinnati 25, Ohio 


WRITE BUILD YOUR OWN 
| For POWER LAWN MOWER 
FREE WHY BREAK YOUR BACK 
MOWING FIELD OR LAWN? 
Literature 


ve and effort 
bulding thelr 


tee tarnish con 
wit ope ia 
T&H Mfg. Co. 


BI1E.31,ept.0.8-1, ans. City3, Mo, 


THE RITE-WAY 
MOWER ATTACHMENT 


TERIRUIS 


SAVE or; our 
LOW PRICES 


‘& Frames ® Tennis bquipment 


H.E. WILLS CO, Catalog FREE 


RUBBER [cwa, 
MOLDS £66 


pau, 
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'$0-L0 WORKS, INC-, Dept. E-801, Loveland, Ohio 


RI0S YOUR LAWN 
OF UGLY WEEDS! 


WEED-NO-MORE 


DUST INVITES 


Mage Weed Killer 


Destroys Ugly Weeds but Won't 
Harm Common Lawn Grasses! 


NO MORE back-breaking digging! Destroy ugly 
leafy weeds with WEED-NO-MORE! 

‘The 8-ounce lawn-size package treats 1600 square 
feet! Now yon enn enjoy a beautiful weed-free lawn, 
for only $1! 

WEED-NO-MORE kills dandelion, plantain and 
other ugly weeds—yet won't injure soil. 

Get it today! Rid your lawn of ugly weeds for 
only $1. Just spray on... WEED-NO-MORE! 

‘On Sale at Paint, Hardware, Garden Supply, Department and Drug Stores, 


Wee-No-/orE 


THE AMAZING NEW WEED KILLER 
Made by Tue SuERwin-Wittiams Co. Cleveland, Ohio 


HULL Automobile Compass 


re othe Hah course alway 
OBILE Compa: Tost 


antl Venpy Pal” 
GARDEN TRACTORS 


23,20,8,88;, Cieslars on recy 
Trnctors sold tn oud Sears in 
BUILD YOUR OWN RIDING 
TRACTOR—“WAR HORSE” 


ting. old auto parts, 
‘air-cooled’ cag 


Muwauxee Dusness 


BRUSH COMPAN 


528 N. 22nd Street + Milwaukee 3, \ as 


Money ‘Back Guarantee! 
SHAW Mra. CO. 8704 FRONT ST. 


cars north ain Six. Columbus, onte 


tae 24 


fine sporting fire 
their thoughtful har 


RIFLE'S HEART « Inventive genius and fine crafts. | 
nship mark firearms actions which have stood 
the test of time. The action is the main “works” of | 
the rifle. Mechanism 
which carries cartridge 
from magazine to cham- 
ber...locks 

strikes firing-pi 
out and ejects cartridge 
«.+i8, so compact that it 
its into, man's hand, 
All working parts are 
hheat-treated for lifetime — “Karine, 
wear. Assembling is en- 

trusted only to craftsmen of great experience and 
skill, All actions are tested before shipment. 


‘tbe 


SOLID TOP RECEIVER ® 
A major advance in fire- 
arms design and the in- 
vention of J. M. Marlin. 
Solid top permits lowest 


possible mounting of 

telescope sight. Cart- 

tidge cases are ejected at 

"Testing actions at Marlin side, cannot fy in shoot 
‘irearms Plant. er’s face, 


AT RIGHT are shown the” 
“insides” of the Marlin 39-A 
Rifle. Its famous action has 
been continuously improved 
over half a century. Note 
solid top receiver, simplicity 
‘of mechanism, 


ALL WORKING PARTS 
-Aare exposed 
ing and oiling by 
single take-down 


fatbts Mette 

Sie rent | 
Iu fcnonjne = FIREARMS CO. 
gun-making) (NEW HAVEN, CONNECTICUT, U.S.A, 


‘JAD science 


| 89th Street, New York 18, N. 


Makes Straps of Scrap Nylon 


BECAUSE three watch straps rotted on his 
wrist in Sicily, Henry J. Rand decided, after 
discharge, to manufacture straps impervious 
to water, perspiration, and stain. He suc- 
ceeded, using scrap nylon fiber. 


Offer $2,000 for Best Essays 


About Resistance Welding 


Casu prizes totaling $2,000 will be awarded 
next fall by the Resistance Welder Manu- 
facturers’ Association for the best papers on 
resistance welding. Essays may be devoted 
to redesign of a product for resistance weld- 
ing, to resistance-welding research, or to the 
development of new methods, and must dis- 
cuss work and ideas that are clearly 
original. The economic importance of such 
accomplishments should also be explained. 
Papers must contain at least 2,500 words 
and three typewritten copies, double-spaced, 
should be furnished. 

Prizes of $750, $500, and $250 will be 
given for the best papers submitted by con- 
testants employed in industry, engineering, 
or a government or private laboratory. An 
award of $300 and another of $200 will be 
given to university faculty members or 
students whose papers contribute the most 
towards furthering the advancement of re- 
sistance welding. 

The contest closes on July 31, 1946. 
‘Winners will be chosen by judges appointed 
by the American Welding Society, 33 West 
» to which 


all manuscripts should be sent. 


THE ONE AND ONLY PIPE OF ITS KIND 


Vanhoy Fy 


with the NEW 


At last @ new kind of screw-stem pipe with a stem that stays 
on the beom. With VanRoy Ajustomatic the patented, 

jem will not lock at an off-angle. No matter how 

often it is turned the stem holds its precision alignment for 

f the pipe. For the utmost in smoking satisfaction — 

jomatic, @ pipe in the tradition of VanRoy quality. 


State Bldg., N. Y.1, N.Y. 


Bettone Mono-Pac brings you a new world of sound— 
amazingly clear, natural—perfected by advanced electronic re- 
search. One lightweight unit—about the size of a spectacle case 
—does it all. Weighs about one-half as much as old style hear- 
ing aids with no clumsy, separate battery pack, no battery wire. 
Such a sensational advance that already tens of thousands of 
hard-of-hearing people have been delighted with how splendidly 
they hear now with this tiny but powerful device. 


‘Send Post Card Today for 
FREE BOOKLET BELTONE HEARING AID CO., Dept. PS-4 


eh ne aaa ets pees 1450 W. 19th Street, Chicago 8, Illinois 
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EACH EY Better Built 


‘SWIVEL-HEAD 


FLASHLIGHT 


ies _ 
cugrazrss | SWISS MADE WATCHES 


flashlight design in a 
generation. Turn pow- KI 
Selon cae WEAR Aron fet 
where you.want it... fits 
stand it up .. . clip it 
on .. . both hunds are 


free, A handsome, du- 


ies oa ie 


pos 
for everyone. UNITED PRODUCTS CO. 
Ask your dealer. 


Istod St., Dept. 
tanatnsiat, Chicago 20, i, 


NEW OTTAWA Wood Saw 


FOR TRACTORS atakon wood saw 
fing fan ts enough wood to 
for fact Fae Easily moved while at 
tached. Big biade: send for FREE details, 


PRICE OTTAWA MFE.CO. Wan ‘Oak Ave., Ottawa, Kans, 
When Writing Advertisers 
Please Mention Popular Science 


New Designs in 


Less 
BATTERIES 


Flashlights & Batteries 
Ts tant aah cea ea Sa Inyee You Sel 
TEs STATES ASTI MEO: ew You BY 
OUSALVe Mestiscl sate seeaeses 
id frohinpa ts 


MITERING Miter Master takes the 
place of an expensive miter 
box accurately set to any 
angle. Scale marked for mi 
tering i 
frames. 
Built to last a} 
n't supply you 
paid any 
(Foreign $1.75) 
antee. If 
for any reason whatsoever, your money 
will be refunded. 


MASTER SPECIALTY COMPANY 


3028 EAST LAKE STREET © MINNEAPOLIS 6, MINN. 
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VISE-GRIP 


wrence 
Grip does 


Gor ALL 


HAND TOOLS 


re 
ay 


1 
See the 
‘DOUBLE 
LEVER 


d Dealers. 
-46, DeWitt, Nebr, 


‘Sold by Tool Jobbers 
PETERSENMFG.CO.,Dep 


HUNTER’S 
COMPASS 


Engineers All Haetal Army 
Type Hand-Sighting 
LEVELS 
$1.50 
PUBLIC spor SHOPS | 


13 5. 16th St., Phila. 2, 


LOCATES TROUBLE INSTANTLY 
IN ALL ELECTRICAL DEVICES 


FREE sictyictopetionce vonsicen, 


HANLAN CO., 1419-8, West Jefferson, Los Angeles 7, Calif. 


HANLAN APPLIANCE TESTER 


lote Practical Course in 
‘WRITE FOR CIRCULAR, 


WHIZZER MOTOR SALES CO. 
Dept. B, 3132 E. Washington, Los Angeles 23, California 


Cong YOUR Way! 


Here are the South Bend reels that are now in 
production; some may be on their way to your 
dealer. We suggest you keep in touch with him 
for early delivery of the reel of your choice. 
THE PERFECTORENO —For Bait Casters 


Now, Fishin's Fun —For 


J without backlashing, with 

Bey « Periectoreno. Needs no 

€ thumbing — makes casting 
. easy, effortless, a real pleas- 


ure, Two models are now in 
« production: 
No. 775, Nickel Silver Frame; Mottled Pearl Grips. 
No. 760, Maroon Anodized Aluminum and Smoky Pearl. 


THE OREN-O-MATIC —For Fly Rod Anglers 
Most popular automatic fly 

ZA rod reel ever' made, Hangs 

vertically ftom the rod, in 

natural, balanced position, 

Extra long, extra strong 

7 spring; anodized aluminum 

/ frame. Two of the most pop 

ular models of Oren-O-Matic 


reels are being made first: 
<— 


No. 1130, Rich Maroon, Capacity 50 yards. 
No. 1140, Rich Maroon, Capacity 80 yards. 


ANTI-BACK-LASH REELS—The Original 
and Genuine 
These are the original Anti- 
Back -Lash Level -Winding 
bait casting reels, the reels 
that firse did away with dis- 
couraging snarls and tangles 
of line. So well are they made 
that some have been used more 
» than 30 years, many handed 
down from father to son, Two popular models are now in 
production —No. 1000 and No. 450. No. 1000 is illustrated. 


SOUTH BEND BAIT COMPANY 
892 S. High St., South Bend 23, Ind. 


SOUTH BEND 
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pes A Gand tener 
CELLAR == tk. 


fom the Inside! 


This spring make up your mind to get 
rid of the drippings, dampness, and musti- 
ness that come Be cracked or porous 
cellar walls and floors—for good. Water- 
proof them with Smooth-On No. 7 Iron 

Jement. Do it yourself—save delay and ex- 
pense. Apply Smooth-On like paint—goes 
on. webrwalls ar dey, cmstone Bak core 
dens in 24 hours, expands to 
s and crevices, forming a tight 
metallic seal. 

Equally effective for waterproofing 
terns. troughs, tanks, fountains, swimming 
pee stables, garages, outbuildings and 
for smoothing up concrete floors. 

Comes in 1-, 5-, 25- and 100-Ib. sizes. 

. covers 100 sq. ft. Ask for Smooth- 
‘0. 7 at your neighborhood hardware 
store. If they haven't it, write us direct. 


F R E REPAIR 
HANDBOOK 
Besides full directions for waterproofing 


your cellar, this free, 40-page, pocket size 
manual will give you information and instruc- 
tions for stopping leaks. sealing cracks and 
tightening loose parts in heat- 
ing and plumbing systems and 
other home equipment. 170 dia- 
grams. Just send coupon. 


7 
paw Ave,. Jersey City 4. N. J. 
Please send the FREE Smooth-On Repair 
Handboot = 


Neither Ice Nor Boiling Water 


Fazes New Current-Converter 


A RECTIFIER that turns alternating cur- 
rent into direct current as efficiently when 
it is immersed in boiling water or packed 
in ice as it does under normal conditions 
has been produced by the Westinghouse 
Electric Corp. Even salt spray, which used 
to destroy unprotected rectifiers on the 
decks of ships in a few hours, did not ap- 
pear to faze the new type in tests. The 
latest current-converter is the result of 
seven years of secret research and develop- 
ment. It consists of a heavily tin-plated 
metal container in which a mineral element, 
selenium, is suspended in oil. The whole 
unit is hermetically sealed. 

‘Twin rectifiers are shown above; the one 
at the left suspended in boiling water, the 
other in ice. 


Geologist Claims Meteorite 
Did Not Dig Arizona Crater 


MORE than $1,500,000 has been spent try- 
ing to find the supposed meteorite that made 
the famous Arizona hole that is usually re- 
ferred to as Meteor Crater. Now comes Dr. 
N. H. Darton, of the U. S. Geological Survey, 
to say that the crater wasn't caused by a 
meteorite at all. He believes that it was 
produced by a volcanic steam explosion, and 
| calls attention to the facts that (a) it is in 

a voleanic region, and (b) that a smaller but 

similar crater, Zufii Salt Lake, 120 miles to 
| the east, has a cinder cone in its center. 


MOT0-T00L- 


PUT THIS “WAR VETERAN” TO WORK 


Now that priorities have been lifted, 
Moto-Tool can work for you. Moto- 
Tool owners dally discover new jobs 
that can be done more expertiy in 
less time. In fact, new purchasers 
find dozens of uses in addition 10 


READ MOTO -TOOL'S RECORD 
Long before Pearl Harbor Dremel Mote 

Fools had’ won. their spurs in. tool 
Fooms, machine shops, home workshops. 
Now they have the reepect of every 


Branch of the armed, forces, And thor 
inds of them Relped establish produc- {hose they had in mind. So great is 
lon records at General Electric, West- tbe saving of time and labor with 
Remingion Arms; Ford, Nash. | -Moto-Tools. thousands of mechan- 


lcs and craftemen would find it dif- 
ficult to get slong without thelr 
“mighty ittle midgets.” 


‘ior, Consolidated Aircraft, 
‘and others. 


ONLY MOTO-TOOLS HAVE 
ALL THESE FEATURES: 
‘A. Model 2 Moto-Tool develops a 


Seemhet approsisately 27-000 rent 
Wetthe only 13 oe to Be 
the Shand.” sturdity ‘but with 
Shock-proot  bakelite “housing. 
Balanced for vibrationless opera: 
fone User 110120 AC oF BC 


10 DAY TRIAL—Money Back Guarantee 


THE “POCKET-SIZE” 
MACHINE 


Shoes 


Approximately 
27,000 R.P-M. 


moog 2 
Mhastrated 


‘A FEW OF THE JOBS THAT 
MOTO-TOOL CAN DO FOR YOU 
Csrarpening Curing 0 Ceaning 


WATCH FOR 
THE RETURN 
OF 


MOTO-SAW 


‘This Fine 3. Element Lane Included in 
the ListPrice of This FEDERAL Enlarger 
Federal provides no less, than ten. extra 
fal fede many Of them ea 
Ie'much higher priced larger Typical 
of these plus vafues is the 305°" F 
dar Anastigmacic Lens 
dlsphragm’ provided. ts andard 
ment with the popularly pric 
Model” 219. “Cbrrecied. for chromatic 
(color), and. spherical aberrations, every 
fens is individually adjusted and tested 2 
dn" enlarger to. provide. extra. assurance 
that enlargements will be sharp, spark: 


Btectric appliances 
ir “AC 


talling a 
Hoa days. 


the ough’ 


Summer Camp 


running water . . . even ice cubes for 


‘ean be enjoyed miles from the héarest power lines by 


‘Sheppard Diesel 2,000- 


ft Generating Bet 


Elecite lights for outdoor sports wil aa ous to prectous Face 
feeckench and noha 


‘A 2,000-watt Sheppard Set 


‘air-cooled for 


re edges, ar 
| Shoothed cm with s Sheppard Generating Set. Write for details 
todas. 


Other models renging from 2 te 36 K. W. 
R.H. SHEPPARD CO., INC., 68 Middle St., Hanover, Pa. 


Farry EDERAL MANUFACTURING & ENGINEERING CORP. 
ZZTZLIF s12ker5 0f Pocographic & Electronic Devices 
Sean” 213. STEUBEN ST., BROOKLYN 5, N.Y. 


DIESEL'S THE POWER- 


“DVD » 
PLASTIC PLIERS, 


» CONTROL MODEL 


out disturbing mag- 
jpment is operating! 


$4" 
DEPT. P-3 


ROBERTS ASSOCIATES, P..0.BOX 622, G.C. ANNEX, N. ¥.17, 


Litetive, erystal clear magi 


“flap control’ 

and hollowed out 
wing, fin and stabilizer; 
landing gear and other fii 


off and on instantly 
rubber wheels; parts for fh 
span 30 inc! 
ments for Class 

nents f 


COMET Sscrrixco.me. 


-— 
ROCK FLINT CO... 123 Doughty Bivd... Far Rockaway... 


BLACK on WHITE for BETTER SIGHT 
WAM MOR LO 

‘WYTEFACE Steel Tapes have black graduations on a crack-proof 

white surface. Easy to read in any light, from any angle. Faster 


measurements with fewer errors. Designed for hard service. Resists 
abrasion from rails, pipe, rocks, concrete. Protected against rust. 


(Malas NEW YORK - HOBOKEN, N. J. 
CHICAGO + DETROIT » ST. LOUIS 
SAN FRANCISCO + LOS ANGELES 

‘MONTREAL 
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a SHELDON 


1026 BMWQ 


If you plan a “bet- 
ter-than usual’? 


5 home workshop 
If you are setting-up an 
B ideat home workshop - - + 
a shop equipped to do real 
precision work of industri- 
fl size and quality, your | 
Togical first machine tool is 
a Sheldon No. 1026 BMWA. 
Fundamentally an industrial tool room lath 
Cision lathe ‘with ite 10%" swing and 26° 
tance Js capable of doing not only ordi 
workshop “projects” but close tolerance pree 
Tustrlal, tool room and production work. 
‘that ee, mer 
nd reversing. switch $501-°° 
feel lathe bench (containing 4 
inet) $110.00 ext | 


SHELDON MACHINE CO., INC. 
4268 N. Knox Ave. Chicago 41, U.S.A. 


3 
5 


REPAIR YOUR OWN ELECTRIC APPLIANCES 


WITH NEW AMAZING 
s— NICHROCITE 


Simply overlap ends 


ELECTRICITY FOR ANY JOB 


ANYWHERE, 


= 
Anybody can be a candid camera 
expert almost overnight with the new 


MERCURY II... Vc 


ESPECIALLY 
DESIGNED 
FOR COLOR! 
Mercury II's sensa- 
tional ‘simplicity, 
foolproof built-in 
features and almost 
unbelievable accu- 

make it every- 
body's camera, as 
well as the choice of initiates—for everything from 
portraits to split-second action shots. Check Mer- 
cury II carefully before deciding on your new cam- 
era. You owe it to your photo future. 


L/uversar [AmERA 


([URPORATION 


NEWYORK + CHICAGO + HOLLYWOOD 
Manufacturers of Mercury, Cincmaster, Corsair Cameras and 
Photogrophic Equipment 
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auuiep’s 1946 
CATALOG 


of Radio and 


foes, MAIED Rano | 
{ 


BrinGs you LATEST, finest values in Radio! 
i s, Ham gear, parts, 

‘ools, books, test 
instruments, public address—all types of equip- 
ment. Over 10,000 items. Leading makes. Guar- 
est service from the world’s 

complete stocks under one 
, Send for your free copy of Allied’s new 
1946 Buying Guide now. Save time and money. 


HELPFUL RADIO BOOKS 
fo. 37.382. 


10e 


[ALL SIX BOOKS No. 37-799. 


4 Series 
Parallel Rest fatr. No. X37-260, 28 


_ 
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| Night Boat Acquires Radar Unit 


WESTINGHOUSE engineers adjust the an- 
| tenna of marine radar equipment for the 
| Old Bay Line's Baltimore-Norfolk night 
| boat, City of Richmond, the first major 
radar installation for regular, long-distance, 
commercial, passenger-carrying service. The 
antenna—narrow open-front assembly—ro- 
tates under the mushroomlike protective 
cover atop the 5%-foot pedestal (above) 
which is installed on the wheelhouse roof 
of the ship. 

Widely used by the military services, this 
unit is the continuous plan position indi- 
| cator type. This means that on the City of 
Richmond’s 185-mile run the radar outfit 
will provide a continuous picture of ship 
traffic and shoreline conditions within from 
100 yards to 32 miles of the vessel at all 
times. 


DDT-Rotenone Whipping Ticks 


Dpr and rotenone, old standby of insec- 
ticides, have formed a team that promises 
to whip fever-bearing cattle ticks in the 
tropics. Applied as a fine, mistlike spray, 
the double-dose killer has cleaned up from 
85 percent to 90 percent of the ticks on 
heavily infested animals over a period of 
a week. 

Experimental work on the new spray was 
carried on at the Inter-American Institute 
of Agricultural Sciences at Turrialba, Costa 
Rica. Spraying must be done carefully to 
make sure that the droplets reach every 
skin fold where ticks might hide. When this 
is done, it is as effective as tank dipping, 
the method in partial use in the tropics. 


Mows and Trims Lawns 


In One Simple 
Easy Operation 


and Labor with a 
MontaMowER 


New type metal handle bas special 
eteht. 


ew model, 
‘Diite matt 


sep, ae ae ey ac Sy oe 
fusrantee Information and 

MONTAMOWER DISTRIBUTING CO. 
832 Keeler Bldg. GRAND RAPIDS 2, MICHIGAN 


* 
Greds of hobby" itera 
GHQ MOTORS, Dept. SX46, P.0.Box 193, Sta.0,N.Y.11, WY. 


eather 


HANDI-CRAFTS 
HEADQUARTERS 


LARSEN, 


Make belts, moceasins, purses, gloves, 
‘and other useful things 

for profit 
We regret that our stocks are incom= 
plete for the time being. 

Send 10c for catalog 
4. C. LARSON & CO. 
180 N.Wacker Drive Dept.S. ‘Chicago 6, Ill. 


with the MASTER 


you get the 
right 
MEASUREMENT 


without 
MENTAL 
ARITHMETIC © ,. 


The ingenious 
MASTER 


inside mecsurement_ 
to be read direct from where the ~ 
tope enters the case... no mental 

je adding or sub- 


the Streamline, with 
spare blades. Or you may use the coupon to order 
rect from MASTER. 


.MASTER., 


nog AND TAPE putes 
ilutditalids LvtPAPEr MA 1 viatutslutslay 


| Unaster ute nro. co, ne 

| U eis. 136th st,, New York 54, N. Y., Dept. J-4, 
! . Box 1587, Oakland, 

| F Enclosed find $2.00 for the new 6 ft. Streamline” 
1 (Spore blade 65¢ extra.) 

| | NAME 
1 Aooress. 

He = 
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MILL IT 
ON YOUR LATHE 


MILLING ATTACHMENT 
Now — you can do milling. slotting. grinding. 
srooving, squaring shalts, sawing at and 
Runy other in 


enrcace roots ‘AND ENGINEERING co. 
"Chicane 


ion Avenue 


FIX IT FAST with FENCE-MASTER 
Amazing New COMBINATION TOOL — 
for use as: 


PLICER 
WIRE STRETCHER re 


WIRE CUTTER 
TAPLE PULLER > 
JAMMER for 
© PLIERS \/@ HOME AND 
WORKSHOP 
© FARMS AND 
RANCHES 
© GARAGES 


®@ MACHINE SHOPS 

© SERVICE STATIONS 

© ELECTRICAL 
INSTALLATION 


REPLACES A WHOLE KIT OF TOOLS 


‘A combination tool that dis 
thovsond-and-one i 


1s s0 light you ean carry i lbs.) —in tool box, 
pocket, seddle-bag or cor compartment ... on all-purpose 
taal ready 10 handle almost any emergency. 

sngth: 10%"; rust-proof finish of he 
ome-molybdenum steel, 
Sent to you postage paid for only $6.50. 
PLASTIC MOLDED PRODUCTS, INC. 
1295 West Sah Sheet, Dept PSA, Los Angeles 14, Calilorio 
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KC CARD CO. 1222 W, Washington Blvd, Chins 


Store Route Plan 
PAYS BIG MONEY 


SELL COUNTER CARD PRODUCTS 
Bite cate 


Z COMB-A-TRIM 


( Me THE NEW QUICK TRIMMER 


own hair or the whole family's 
‘Send 8¢ and your Comb-A-Trim 
+ wi be sent at ance, 


omen 
$1 
Tan: COMB-A-TRIM CO. 


1734 Carew Tower 


Cincinnati, ©. 


“A Six Room House, $2800 ) | 2% Fores" Sve Pipes heve this. 


Complete, Ready for You 
to Move In” 


BY GEORGE W. PEARCE 


‘The author, a mechanical engineer, reviews the 
history of housing and shows how building costs have 
flsen tn the fast 130 years unc few families can buy 
a house adequate for their 


He "chen decrbes pe ty gthe wie of various 
money-saving building ‘methods, large, modern, 
room, thorouly ea alge cet 2a 
jungalow with garage can be had most anywhere in 
the United States for $3 " 
Tncluded with the book are 10 folded drawings, 
12" wide x 10" long. These drawings by Mr. Pearce 
stow all the details of construction for this house—the 


Hoa det emgeaton 
Seep anda Hae! ing "the bool ad If | Cleans, cools, filters smoke « 


bn any house of uny style, size oF tose plan. Traps nicotine * Prevents drip 


‘A vary rendabla soil losyrsting bk Brery pace: 
pective home owner should have a copy. 138 0" 9 
Pages, 26 illustrations: leatherette Bowod- 10 large Enjoy a clean, cool, dry 


ale smoke always from a 
Forecaster ® The exclu- 
sive aluminum winder 
can be removed in a 

jiffy—change cleaner 

as often as you like. bk 
Choice, rich-grained 
briar, in a variety of 


Forecaster Pipe 
display at your 
favorite dealer. 


“4 
aso cre pen manure 
Make mone; pewton. woot Use Ottawa—fastest cutting. Cots 
a min tenure, aaa he a 
el bersint ct raters ira 
Rramtacmotceraeme| — $1.50 
resin tS! CO babi Porec aves Oxia, Ran 


LUCITES 52 


Erlcen, complete instruc 
INNON, 


Sir Sholdon Pipes, $2.50 


NEWE [8 Att THOSE rire repair sons 


NO MESS—NO WASTE 


and vise 


(Glate Chemical Co, Dep. P-8., GOTH. Western Ave Chicane 12, Ht, 


NATIONAL BRIAR PIPE CO © JERSEY CITY, N. J. 
wee 
1946 253 


Wot just a single tool. 


IT’S AN ENTIRE KcZ/ 


© ADJUSTABLE END WRENCH / 
@ LOCK-ON WRENCH 

© PIPE WRENCH ‘ 

© GRIPPING TOOL 

© PLIERS 

* HAND VISE 

*CLAMP 


AS IT GRIPS 
ond it HOLDS 


ne-Ton 


a 
PRESSURE LOCK WRENCH 


@ You'll find a thousand uses for this 
handy, high quality wrench that was 
created by tool engincers in answer to the 
need for a one-hand tool that would ac- 
complish more, in less time, and with 
Tess effort. 
©@ Takes hold of nuts, studs, pipe, short, 
broken or irregular pieces—and holds 
them with @ one-ton grip, even when the 
hand is removed. Released with the flick 
of a finger, it is ready to grab another 
piece of slightly different size or shape— 
without fussy adjustment. 
JAWS ALWAYS PARALLEL 
By an exclusive, patented device that moves 
the jaw end of the toggle to accommodate for 
varying sizes of grip, the jaws are always parallel 
when they close. That 
means you can use it on 
both round or fat pieces 
without rounding the 
edges or damaging the 
piece. No. 7 wrench ha: 


BMC MANUFACTURING 
Binghamton, N.Y. 
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Background Stamp Cut from Rubber 


SPONGE rubber and an ordinary rubber 
stamp provide a means of producing your 
own letterheads. Cut the sponge rubber to 
any design that strikes your fancy and al 
tach it with rubber cement to a stamp made 
from flat wood and a short piece of broom 
handle, as indicated above. An attractive ef- 
fect may be obtained by stamping the back- 
ground in colored ink and the name in 
black.—W. A. JACOBSON. 


JIGSAW BLADE. 


Jigsaw-Blade Vise from Butt Hinge 


JIGSAW blades may be sharpened in a vise 
made from a 4” butt hinge. Bevel the edges 
of the hinge as indicated in the drawing 
above. Any small bench vise gives the nec- 
essary pressure to the hinge.—H. C. 


Synthetic Insecticide Works Well 


FIELD tests conducted over the past five 
years have demonstrated that Lethane B-71. 
@ synthetic insecticide developed by the 
Rohm & Haas Company, of Philadelphia, has 
a killing power equal to that of dusts con- 
taining either nicotine, rotenone, or pyre- 
thrum in the control of sucking insects. In 
cases where crops are attacked by both 
sucking and chewing insects, the Lethane 
B-71 is combined with a stomach poison 
such as rotenone, Paris green, or cryolite 


HEAR | 
Berrer! 


DON'T BE 
EMBARRASSED 


ONE CORD 
HEARING AID 


Allin-one stylish small case with one cord and 
iver. As handy as a cigarette case or a 
compact — superb hearing efficiency. 


NO SEPARATE 


and today's finest,” 
25,000 r.p.m. Weight, 12 oz. $18.50 


Paravox—you he the judge. 
SERVICE PROBLEM SOLVED 
vox is built for utmost convenience — no 

ice — no bothersome loan + 


Get a Good Start 


care of your neade't Jou Gailihe 

dcision HANDEE KIT 
PARAPHONE HEARING AID, INC. HANDEE Tool 
dona tant dem St. Cleveland 45, Om na ofthe 
ont popular sot 


OIL PAINTED MAPS zaeet ete 


A map of the area in which you served— 
while in the Armed Forces. 


A permanent record of your war service painted in %p 
the manner of an old time chart. Write for folder. yoursey 
W. HILBERT MIKEL F Girt ope ele 


856 Mulberry Ave., Hagerstown, Md. 


HANDEE PRECISION ATTACHMENTS 
F 


Magical, easily, your offhand 


feced catia ft ane ei 
¢ Show ad $7.95 
~. Donald Duck 


CARTOON FILMS 


[omen 
stata 
eaeats ne H 
Ss J MANE T0Q4 OnANOEE ME pmEcisioN 

1 SyaSineiitOS SOON AMMERATSRLSTEEERS 
SERGE e.taay eats” 


GO WHEEL & MFG. CO. 
. MONROE ST., DEPT. PO, 


SAFE TO CARRY 
Drill can be reversed 
& inserted in handle. 


Just 2 twist of the wrist to 


Sold by 
stationers 
drill a 34” hole through ¢ full everywhere 
half inch of paper, cardboard, 
leather or fabrics. Drill cut 
tings travel up into handle. 
Handy in all homes, work 
shops, office. Available at 
your stationers—or send $1 


for postpaid delivery. 


$400 


Post. 
paid 


MANUFACTURING CO., INC. 
THE Sea 311 - Ind St, Hastings, Minn 


Sirs: Please send me Kwik-Twst drills at $1 each, 
for which | enclose my check or money order for 


$—__—___—_nsicon 
Name = 

Street 
City, Stat 


POWER/I/z\ 


G-VOLT 2-LITE 
ELECTRIC LANTERN 


$385 


parrery 


spot p - 
light. Runs 80 to 
100 hours on one bat: 


DELTA ELECTRIC CO., MARION, INDIANA 


rove 
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ELECTRONICS DEMONSTRATED 
WITH MODERN TEST EQUIPMENT 


Modernize Your 
Class-room Demonstrations 


60. pages, of up-to 


‘DEMONSTRATION. Peete? 


RADIOLAB PUBLISHING & SUPPLY CO. 
652 Montgomery St. # Brooklyn 25, N. Y. 


“Diving 
iiywood After Dark,” and many 
fascinating subjects. Show these ‘movies on 
Your 8mm or 1émm projector. 
Write Today For 


FREE RFE 


MOVIE NEWSREEL! 


jabelle, 


WORLD'S LARGEST = MAKERS 
*by 
Mail 


UNITED STATES DENTAL co-m—hm 


ROCKET TO THE MOON! 


Atom ower and Rader sive the problam of 
specs fight eth a he MOON se pola! 
set Upto Sate Rosso Tne 

i, Danes itn ais Soy 
Soesiarsntctandtnaar ee arate tt 
Grist rere goa datluane ham vau 


countrymen land there frst, Send 25c for informative 
Spoliction: United Staten Wecket Society, ine, Bax 30, 
lym, Mlimote. 


RUPTURED? 


Get Relief This Proven Way 


Why try to worry along with trusses that gouge your 
flesh—-press heavily on hips and spine—enlarge oper 

fall to hold rupture? You need the Cluthe. No lef 
oF cutting belts, Automatic adjustable pad holds 
‘opening—follows every body movement with 
creased support in case of strain. Cannot slip whether at 
work or play. Light. Waterproof. Can be worn in bath. 
Send for amazing FREE book, “'Adviee To Ruptured."’ and 
details of Wbere| truthful 60-day trial offer. Also endorse- 
ments from grateful users in your neighborhood. Write: 


Cluthe Sons, Dept. id, New Jersey 
(Serving the Ruptured Since 1871) 


‘1O0T re-Blade Knife* 


with interchangeable surgical 
steel blades! 


EASY to 
"aa 
Order 


Yours TO-DAY 


The New Lucllen 
HARMONICA 


sogderalpocet inacupen eve made ee a 
‘The Luellen has 10 holes, 20 notes. Key ofc. 
Petaalce” Kanle.2) "Bia Oo SDe LO 


INSTRUCTION BOOK. Simple for youngest child. No notes, 
scales nor exercises, ‘Ten Lesson charts show everything. to: 


£ The i 
Dostpaid, both for $2.69. Send Check or Money Order Today. 
JOHN LUELLEN & CO., 17034 Page Avenue, Dept. 404, Hazelcrest, Ml, 


WORK BENCH | — 


st or shop wor 
fa bench makes 
i 


“$13.95 t EVER SHARP’ 


F0.8, Phila, tactory. Check EVER READY! 
Philadelphia 39, Pa 


1001" Knife 
es above, $1.29 


Knife with 3 
extro, differ- 


ent blades 
ond honing 
| stone, $1.59 


Burn Your 
Nase On Toots 


Het Tan Fcher 
EAA 


The first really “balanced” craft knife 


Whether you're an expert craftsman or just a} 
passably fair workman or hobbyist, you'll do} 
better work faster and easier with “1001"—the 
re-blade knife of 1001 uses! For “1001”, thanks 


Mins and Dooo Not kit Grass. Stmple, to its light, perfectly balanced, colorful plastic 
Eeirnete ese, MOMPURTORGOS: handle, is second to none for easy and exact 
en te rey fp iwtrated whittling, chiseling, modeling and cutting of 
mania innaacnes Onin cil sorts. Itz patented, scientifically designed 
Dept. 37, Columbus, Kans. chromium finish blade holder simplifies the 
insertion and removal of “1001's” all-purpose 

ANYTHING blades, and keeps them firmly locked in place. 

WELD ANYWHERE | Yourseli—get « “1001"—fee! the difference, see 
ANYTIME Sea the difference in your work. It's as easy toy 


handle as a pen or pencil. 
© Buy "1001" wherever hobbycratt fool! 
ore sold. If your dealer cannot supply 
you, send check or money order fon 
$1.29 (or $1.59) direct to 


a Seapiieh & SOMAR SPECIALTY CORP. 
ia Several sie territories open Dept. MII—630 Fifth Ave., New York 20, N. Y. 


FORNEY MFG. Co. « wa 
FORT COLLINS 3, COLOR SS 


brushes, 100.) 


FOR A SURFACE LIKE NEW 
jos 


Use Die-A-Doo Cleaner § 
any painted surface 


PATENT CEREALS COMPANY, GENEVA, N. Y. 


ther. V8 Ford, Piym. $5.00. Chey, Olds, Belek ae, $7.08 
Tete matters will outlast twe regular stock replacementas 
Dealers Wanted 


| 7523 S. WESTERN AVE., LOS ANGELES 44, CALIF. 
et COWBOY 


Just_out—the very latest in guitars.’ Your 
chalge of a Spanish or Hawallan guliar for 
only $9.90. FREE—with each guitar you will 
Fecelve picks, neck cord and an easy to learn 
Instruction book. Money order or cheek, De- 
livery charges prepaid, Jack's Musle Studio, 
204 N. 7th St., Allentown, 


ao =—— ‘Shotrum shells, rifle cart- 
ridges, pistol ammunition & guns. Send 38¢ for 


valuable gunsmith manual & Catalogue. NEW YORK CO., 
10700-10880 W. RIDGWAY BLOCK, RIDGWAY, PA. 


A DANGER SIGNAL 


YOU NEED THESE CRAFTSMAN’S TOOLS 


SUPER DRILL GRINDER 


Pimp 
BS as 
Se 


=. 70,000 NOW IN USE! 


Grinds your dice oar 
Sie, Eaten eeeeeg Ne chop should 
ithcurdhe Super DriiGrinder Guarsntced $95 
Todo he work ot money back Toe Ganier 


in 25 seconds. 


that gives « round point! 
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SUPER ARBOR 


SUPER HACKSAW 


1512 West Slouson, Dept. FB-4 
Los Angeles 44, California 


ouk 


Se 
avILD anee 


WE eHow You HOW! 


REFRIGERATION CLINIC 


Dept. C, P. 0. Box 572 


BMAF NG IMYSTERY 


Houston 1, Texes 


Ideal Gitt for 
Your Service Man ! 


WATCHES WANTED SisABle 
st 


Highest prices pald fo, Lagi 
‘promptly. Write for Pres 


M micKEY MOUSE VIEWER 


\ and WALT DISNEY 
FILM STRIPS! 


Anco RAIN-MASTER 
"Dead.- Locker” 


BLADE SNAPS_ON=== 
STAYS PUT 


q CAN'T FALL OFF 
CAN'T BLOW OFF 


[A war-born invention—by ANCO= ara 
for military aircraft—now for your car. 


DON’T SHOOT YOUR 
GAS-PUMP MAN! 


He's doing the best he can. Sure, he 
knows how dangerous it is for you 
to drive your car... in stormy 

with your dull old wind- 
ers that smear and smear. 
He'd gladly put on for you quickly 
a pair of keen new ANCO RAIN- 
MASTER Wiper Blades and Arms. 
He has them—Newest Models! But 
he forgets to remind you? Too busy? 
You can’t shoot him for that! 


PATENTS, 
MAKE JOBS 


After all, it’s your car to protect. So 
‘youremind him.GetRAIN-MASTERS 
...patented features...original equip- 
ment on many makes of high grade 
cars and trucks... used in war— 
on our fighting tanks and trucks 
and ships and bombers too...because 
ANCO RAIN-MASTERS clean 
quicker, clean cleaner... . last longer. 
May save you a costly smashup. 


Ask for RAIN-MASTER Windshield Wiper 
Arms and Blades next time you buy gas. 


THE ANDERSON COMPANY 


Established 1918 


GARY, INDIANA 


CONGRESS 
PULLEYS & COUPLINGS 


Available in a large range of | 
sizes, CONGRESS DRIVES | 
increase the performance of | 
your workshop. They are the | 
Same precision drives that are 
being used as standard equip- 
ment by many of the worlds 
largest manufacturers of high 
priced precision machinery. 


Better hardware, hobby shop 


and farm equipment dealers are 
LOOK FOR selling CONGRESS DRIVES. 
THIS They are available in all popu- 

lar sizes with diameters ranging 

DISPLAY from 11" to 14". You pay no 

10 Identifies the Moe for CONGRESS than for 


ordinary drives. 


CONGRES: 


dooler selling supe: 
rior CONGRESS 


DIE CASTING 
DIVISION. 


Beautiful Home Furnishings Yourself 
NO TOOLS... NO WORKSHOP NEEDED! 
‘Your spare time is worth money! Make 
these amart, modern furnishings for your 
home» Or as luxurious gifts for Your 
trends Siyied by Baul Hotaon Stanley. 
nationally known designer, these ul 
Dew accessories combine’ the natural 
beauty of clear-grained Harvest Oak and 
the trim lines of sparkling Lucite 
IT’S EASY AND IT’S FUN! 
‘A tabletop Hobby! Each beautiful ac- 
cemsory comes in complete Kit form. All 
Fara dod ters ofselected woods and 
Hleaming Lucite are accurately pre-cut 
nd ready for assembly. Nothing to cat, 
carver shape... NOTHING ELSE TO | 
BUY! Step-by-step instructions 
tee easy amembly, beautiful results! 
HERE'S HOW YOU SAVE ONE-HALFI 
Leading stores now feature identical items 
at assembled retail prices exactly 
‘our cont for complete Hobby 
Kits! You SAVE ONE-HALF; « make 
your spare time PAY by building these 
Enticles with your own hands! For Plese- | 
ture and Profit... write today for free 
etails of this eajoyable new Hobby! 
HOMECRAFTERS GUILD Dept. F-4 
360 N. MICHIGAN AVENUE © | 


CRYSTAL CLEAR 
LUCITE 
AND 
GOLDEN GRAIN 
HARVEST OAK 
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NeW ALL-PURPOSE 
MOTO-SCOOTSY 


We are now making 
Selivertes en MOTOS 

Scots. “" Amasing 
ew tmproved MOTO! 
SCOOT world's mest 
Sconomtea! fora of 
‘Sotorlzed travel_up 


DEALERSHIPS 
Bea pitas peat cher ne ca. oan 
‘olor itostzuted booklet iting full Getaiie, Eater, this, profitable 


‘AMERICAN MOTO-SCOOT CO., Dept. 4PS 


4305-23 W, Carroll Ave., Chleage 7, I 


EASY TO LEARN CODE 


iNSTRUCTOGRAPH COMPANY 
4715 Sheridan Road, Chicago 40, 1 


THE GEM MAKER 


cso BOOTING Jweera 
own gene with a Bal G N 


tis “completely. ed ta “the. 
‘nite Bock: "Write today. No’ obligation. 
BALL CLINIC, Dept. 5100, Excelsior Springs, Mo. 


MANY NEVER 
SUSPECT CAUSE 
OF BACKACHES 


‘This Old Treatment Often 
Brings Happy Relief 

Many sufferers relieve nagging backache quickly, once 
they discover that the real cause of their trouble may 
be tired Kidneys. 

he kidneys are Nature's chief way of taking the ox- 
ens Acids and waste out of the blood. ‘hey help most 
People pass about 3 pints a day. 

"When disorder of kidney function permits poisonous 
posit, Femain in your blood, it "may ‘cause nagging 
Backache, rheumatic pains, leg ‘pains, loss of pep and 
energy, getting up nights, swelling, Puffiness under the 
‘eyes, headaches and disziness. 

‘Don't wait! Ask your druggist for Doan’s Pills, a stim- 
slant diuretic, used successfully by millions for over 40 


PRACTICAL PROJECTS 
FROM CRAFTSMAN PLANS 
Easy to follow—completely dimensioned 


ATTRACTIVE BIRD HOUSES | 


Build 


CAPE COD 
CHAIRS 


iss, eee Funes Gry Lam ee 


newest ham gear, godgets, 
war surplus items. All in’ this new 
FREE cotslog. Don't delay, 


BURSTEIN-APPLEBEE CO. 
1OLAS McGee, Kansas City 6. Mo. 


REPAIR CRACKED 
BLOCKS AND HEADS- 


C.F-LUSK CO., 4620 TUCUID AVE. CLEVELAND 3, OHIO 


GET NEW-CAR PEP AND ECONOMY 
WITH BURD “GRAF-FLOX” PISTON RINGS 
@ If you're not one of the fortunate few who have 

re your engine a bran 
new lease on life by installing Burd “Graf-Fl 
Pis gs. You'll be surprised at th 
it gives and be pleased when you add up 
and oil savings. The secret of Bur 


peri 
formance lies in (1) the use of electric furnace 
tifically controlled, producing piston 


having uniform tension; (2) pre- 
cision grinding and finishing operations, which in- 
clude the removal of all harmful metal surface 
particles; (3) the exclusive Burd process of apply- 
ing deep! ating colloidal ge: P 

ing the Enished rings from scuffing, scoring, " 
or sticking in grooves. Mail the coupon today for 
two FREE booklets described below. 


BURD PISTON RING CO. DEPT.PS ROCKFORD, ILL. 


ring castings 


Easy to Plate CHROMIUM 
GOLD, SILVER, NICKEL, COPPER 
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PILES may 
cause FISTULA 


Related Ailments Explained 
In FREE BOOK 
[CRORE el EOENESS) 


age FRER 
ia, other 
colon, and 
ch Minor Clinic, 
Suite 149, 828 McGee St. Kansas Clty, Mor 


Owe HAND Oreraion’ 


— =D 
0 E P ,) Hi eT ULY, Bea hh 
c AcE Feron 


uta sar Do aco! oe 5 GELS LF 


ini 


Heavy, solid Ster- 
ine Sliver Dik: 
2 Hing, Gold 


)) BREATHEASY 


1S GIVING RELIEF 


THE MODERN INHALANT METHOD 
SOLD ON MONEY-BACK GUARANTEE 


"BREATHEASY 


BREATHEASY DISTRIBUTORS, INC, 
‘Street, Seattle ish. 


Something YOU should know 


How to Repair a ZIPPER 


Don't discard expensive clothing, leather goods. elc. 
Fix that zipper, YOURSELF, in 10 minutes. So simple o 
child can do it IF he knows how. 


This BIG 30 PAGE BOOK 
TELLS YOU HOW. 
39 Simple Sketches Show You How 


No special tools required. 
Every home should have this book on hand for 


many times the 
‘Mail $1.00 Now 
x 140, Lake, 


The Modern PLASTIC 
for lasting Home Repairs 


PERMANENTLY mends cracks 
of holes in wood, tile, stone or 
plaster. Sticks and pat 
Doet not chip, shrink or fall out 

Mold 


Easy to use, Economical 
it. chisel it, poli 
unobtainable. fro 
paint of hardwn 
a will be 


you 
U'S.) for only $1. Full 
money-back guarantee. order now. 


DONALD DURHAM CO. 
Box 804-G, Des Moines, Iowa 


~ 40 PAGE 
FREE! = HOBBY CATALOG 


Over 1000 ihete = Over 300 Photos 


ur new 40 page catalog is the “bible” of wide-nwake model- 
(try, Hundreds of models tochoose from! Planes. enzines, boats, 
Seopa, tank, wiiders, suppilos, otc. Send for yours today! 


AMERICA’S HOBBY CENTER, INC. 
Dept. S46, 156 W. 22 St., N. Y. 11, N. Y- 


TPEe FAMSALESS aL 


TOOLS 


Ped BEVERLY HILLS, CALIFORNIA 


New HOSPITAL and 
SURGICAL POLICY 


Protects Whole Family 


Costs Only 3c a Day for Adults 
Only 1% a Day for Children 


IT'S HERE! The new Family Hospital and Surgical 
family—mother, father, chil- 

good health, age 3 months to 65 

help pay for 

up to 90 day 

for other | 

operat 


Paid Direct to you 
pital, This 4 
p rates by Ster- 


ction, 
‘coupon be= 
‘nt will call on 


W-COST 
for Hospital S 


When Writing Advertisers Please 
Mention Popular Science Monthly 


WITH ONE OF THESE 


EMPIRE LEVELS 


EMPIRE TORPEDO LEVEL 
i= mw 


Aluminum stock, Only 3 02. wat. 


7075. 6th S' 


FOR VETERANS 


Now a CAR 
REFLECTOR 


with YOUR HONORABLE 
DISCHARGE INSIGNIA! 


Here's a double-duty car reflector which id 
tifies you immy tely as a veteran 8 
as a safety device, It's a handsome addition 
to your car, with roud emblem in gold 
tones against’ a sparkling red" background. 
© Solid clear plastic—till not tarnish © Completely 
ber resistant © Unbreakablewill not 


closed for my Honorable’ Discharge Car 
Refactor. If 1'oie not entity etebeas T Destin ORE 
Feflector within 10 days and my money will be refunded. 


NAME, 


ar B 


RIFLES ORDERS NOW ACCEPTED 
ORDER BENJAMIN 


MIN air 


PISTOLS 


AMERICAN GREASE STICK CO. 
MEE MUSKEGON, MICH. 
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| 
RIFLES AND AIR PISTOLS | 


TAPE WORMS 
ROUND WORMS 
(Ascarids) 


HOOK WORMS 
WHIP WORMS 


-+.you can free your dog of all these worms 


wit PULVEX 
“sanast WORM CAPSULES 


aad by hain rede. Ateaing pt dr, department store, Sd 
‘apache (doles, 75). Pacha two wap: fr papi, fo dogs, 


WINDOW SIGN LETTERS 


Store Fronts and Ofice Windows. Anyone ean Dub 
Thea ox Sesples farmtabed. Genulns Cols ahd aivere 
METALLIC LETTER CO., 444 N. Clark, Chicago 10 


TRAILER AXLES, HITCHES, AND PARTS 


Er gees tn perne 
LBS dat 


o iterature 
ot COMPANY, Dept. B. 


WONDER” 


ELEctric BUTTON 


, WAUSAU, WIS, 


Tina snare BRUSHLESS SHAVING 


's BEST 


HOME | INDUSTRY LY QPRORT UNITES 


510,00 813. 
Make rdanitunt oF co 


POCKET WATCHES 


SWISS MOVEMENTS 


yauer FLAME KITES WEEDS 


PLYWOOD 


CAN ADD BEAUTY AND VALUE TO YOUR WORK! 


it admiration of your work when 
‘of Ce 


CARMEN BRONSON CO 
u ME Dept. 4A 3 


Satin Smooth Finish 
Handsome Grains 
Smart Sing 


SB] 1015.00 


Briar House Policy: 


OTE COMPANY 


CLEVELAND 13, OHIO 


BOOK BARGAINS jon 


EVERY ONE 
AN UNBEATABLE VALUE! 


Prepared by the Editors of POPULAR SCIENCE monTHLy, these great books 
cre bursting with up-to-the-minute information, pictures and dia- 
grams that will save you both time and money! You need not hesi- 
fate to order one or all for your own enjoyment or to use as gifts. 
We guarantee complete satisfaction or your money back! 


FIX IT YOURSELF 


Home repairs made easy. Be your own 
handy-man! Simple directions and easy- 

to-understand diagrams show how to fix 

and repair furniture, electric outlets, win- 

dows, doors, leaky pipes, floor boards, 

chimneys, boilers, weather proofing, and hundreds of other 
construction and repair jobs around the house. You will be 
surprised how easily you can do things after reading “Fix It 
Yourself.” 256 pages, 163 helpful illustrations, complete in- 
dex. De Luxe edition. 


TINKERING WITH TOOLS 


It’s easy to do your own repairing—and lots of fun 

besides — if you follow the simple instructions in 

this big new 260-page book! Everything you need 
to know about carpentry, plastering, plumbing, painting, masonry, 
shingling, wallpapering, electric wiring, etc. De Luxe edition. 


THE HOME CHEMIST 
Shows you how to set up an inex- 
pensive lab and perform hundreds 
of thrilling, useful experiments. How to baffle 
friends with chemical tricks, stunts and magic. 


192 pages. De Luxe edition. 


ELECTROPLATING 


How to set up and operate a com- 

plete home electroplating workshop! 

Shows how to handle household and auto fixtures, 
silverware, jewelry and tools. 260 pages, over 150 
diagrams! Full cloth binding. 


MODEL RAILROADS 
A practical handbook for the model 
railroader! Complete instructions 


and diagrams for building locomotive, cars and 
equipment, constructing scenery, laying out 
track, etc. 258 pages. Full cloth binding. 


DECORATIVE 


How to make scores of fascinating metal td 
Show: 


METAL WORK 

's how to do your own spinning, inlaying, 
cutting, etching, joining, plating, finishing! 192 
pages, 450 pictures! Full cloth binding. 
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‘A teady-reference encyclopedia for 

men who work with tools, complete in 

one huge 596-page profusely illustrat- 

ed volume. It can save you time and labor, help you to do all 
types of shop work more quickly and easily. You have to know 
how to read blueprints for welding, carpentry, plumbing, ma- 
chine work, tool making, aviation mechanics, engineering, 
etc. Was $2.98-YOU SAVE 40% IF YOU ACT NOW! 


How to build and repair your own radios — tiny 
portables, F-M receivers, radio-phonographs, short- 
wave sets, recorders, wireless record players, etc.! 
Written in simple, non-technical language with a 

wealth of drawings, diagrams and wiring circuits that make every 

‘step easy to follow! 256 pages. De Luxe edition. 


Recipes, methods and secret processes. Make your 
own glues, cements, cleaners, polishes, enamels, 
paints, cosmetics, dyes, inks, toothpastes, soaps, photo 
chemicals, oils, lubricants, and scores of other articles 
for home ot business use. De Luxe edition. 


POPULAR SCIENCE, Dept. 46 
353 Fourth Avenue, New York 10, N. Y. 
Please send me the book(s) checked below. I will pay postman the price shown, 


as few cents postage, on delivery. You guarantee Complete satisfaction oF i 
Shay retuen book in fo'days for fall refund ete aa 


crry. ZONE. STATE, 


CO Check bere if you remit now, and we will pay postage. Same refund guarantee. 
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FA 
IF QQ ween 
SUP on PROp 
vse Bi) PIASTPLINER 


Ea FIT PERFECTLY Peo 
xsd PERMANENTLY Wc 


ONE APPLICATION LASTS FOR LIFE OF PLATE 
PLASTI-LINER Js a professionally developed re- 


Would sell regularly for 


$3.50, $5 and $7.50 


ea ei 


it a strip of genuine dental plastic! 


SAFE AND EASY TO USE 
PLASTI-LINER is non-toxic, pure, non-irritating, 
hnrmless, odorless, tasteless, smooth, molds to 
mouth. No heat necessary. dust 3 easy steps. 


North Lereeltne i uchaghiaetpell P51)” 


"Excellent Results” say users 
* 27 3/16" miniature of thes tough, 


“bought your product over a year ago. Have had 
no ‘trouble with’ my plates since. Ihave told my 
Teends and” now all of us with false’ teeth. woe 
FLASTITINER. It really works” Mra. B. Sy 
Brooklyn, 

ur competent staf dentat will answer 
FREES fii'your plate problem 


SEND NO MONEY — ORDER TODAY 


PLASTI-LINER CO. Dept. 68 
617-619 Main St., Buffalo 3, N. ¥. 


Poh, CLARTELINEE with come eerste. Hl OWN A BATTERY BUSINESS & 


4508726 Lorain Ave. &  w # Cleveland 2, Ohlo, U, 5, 


LIAL It” Pestestatra package for'sefesd iT 


BE ass not sata. | Tas Eanes Lateet Achiovement, 

I O$1 for Uiower  () $2 sun 1 | BATTERY LAB., ‘Minneapolis 13, Minn. 

pa 7 | ake BEARING CENTERS 

L ty Zone State. with #2 Morse Taper . . ONLY $2.75 
a ‘a your Deal 


6" handle for marking steel and other metals — for etching, 
marking, cutting glass. Cuts all directions. Easy to follow any 
contour.” In plastic case with pocket clip. 


LUGAS-MILHAUPT ENGINEERING GOMPANY ctoiuy,‘msconsie 


Your Favorites are Returning — Watch for Them 


BASS OUTDOOR FOOTWEAR 


SPORTOCASINS Msc BOOTS 
ow toe ness ee on mt S10MtS 


SS & CO., 44 MAIN STREET, WILTON. MAINE 


rout 
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“JACKPOT” 


Louis 
account fr 
ot Basebal' 


mea at 
ia the 


Well DISTRIBUTING COMPANY 


FREE AT 
YOUR DEALERS 
6 souTH KEDZIE AVENUE - CHICAGO 12, ILUNOIS| 
oe 
sd Tecrd on te tet 2 
Son tat yo COUISVILE SLUGEER ee 
Sindh Gouin 
HILLERICH & BRADSBY CO, INC, * 
Louisville 2, Ky. fer 


fay ‘ind:"Bend us your blueprints and ine 
Send for Complete Catalog No. 220 | 


CHICAGO GEAR WORKS 
Me Oakley Blvd, Chleage 12, 


SLUGGER BATS 


FOR BASEBALL & SOFTBALL 


—— ee a 


rime 8: tory Bes "Oept 8-88," Cheage 8, 


. When FIRE strikes home-~ 
x sek” M7 this eas sy way: wl 


FREE RADIO BUYING GUIDE 


Here's an amazing new fire extinguisher that even a child 
can use! Just touch the trigger—and it completely blankets 
and smothers the fire—in split-seconds! 

A dry, harmless gas, Randolph CO: will not stain food or 

~, furniture. . . it actually disappeors. Ideal for kitchen, shop 
> or car. Make certain your family is protected with this ap- 
aS/ proved unit. Send TODAY for our new folder B-6557. 


13% EAST KINZIE ST. 


RANDOLPH LABORATORIES, INC. * chicacon, nuns 
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NEW TOOL READY 
War Industry's Handy, All Round Machine 
Wow Available g ‘niin 
To Home Shops! 


‘The, world-famous, Mead Band: 


A genuine steel pack muffler WITH A BEAUTIFUL 
MOTORBOAT TONE. Sendee Mulfers feature Improver 
chead of competition. 

ressure 


These moMiers will evtlest twe regulon stock 
‘Dealers Wanted 


ropleromeate, 
SANDEE MUFFLER CO 
7523 S. WESTERN AVE,, LOS ANGELES 44, CALIF 


ENSES 500,000 oF THEM! 


Buy them for a fraction of thelr orlgl- 
‘al cost, U.S. Army and Navy surplus lenses and prisms, 


NUTS, BOLTS, 
st REW: RIVETS, SPRINGS, 
WASHERS, Etc. 


PLATED 


with beovty! 


COMPUTE io lugs, clips, connectors, ete 


ig ae rostran HUDSON TRADING CORPORATION 
i 006 TAG MAN, 308 W. Washington St. Dept. S, Chicago 6, AISI9N, Wells Street Chicage 10, Illinols 
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START YOUR OWN BUSINES! 


itis Neate 


ROLL FILM 


No limit at present 
Size Price Made to exacting 
11 - Me 
10 + 30 
620 - 330 


. $. Government stand- 
ards, this fine tested war surplus film has just 
been released. Panchromatic high speed. 8 
exposures, Orders filled by recurn mi 
Please order a minimum of 4 rolls. Include 
18¢ to cover postage and handling. D 
C.O.D.'s please. Refund on request. We sug- 
gest you send us your order today. 

Howard West, 3 W. 42 St., New York 18, N.Y, Dept. B4 


RADIO MICROPHONE 


Ik through your own redie. Broad. 

ur voice through your radio fr 

‘any part of the house, Cut into pr 
ments, Easily 

ny radio, Shipped Postay 

send $1.98, If ordered C, 0. D. you pay 

$1.98 postage and fees, 


DISCO SALES INC., 154 Nassau St., D 


4 


CONVERSION OF GOVERNMENT SURPLUS Co. 
3S. Strawberry St., Philadelphia 6, 


Announcing ... New Style Hi- 
Speed Router & Round End Mortising Bits 


BARRON SPIRAL FLUTE ROUTER BITS 


= A brand new double spiral fused de; 


Sys a eas 
rd 

Rromey opto 
peor tere 
ees 
a ed 
Soe 
fete es 


deeper operations. The router bit that’s diferent AND 
| BESPEERTSTRESST oS TSAO. “Set ot 6 siees up to 
| 36%-$8.25 51 ipped prepal l. 
THE BARRON $5es 
ROTARY SURFACE connce 


SANDER 


Note these Special 
Feotures—Made of Al- 
coaaluminum. Machined 
id balanced for smooth, 
Operation in drill press chuck. For surface sanding woods, 
tics of polishing metal surfaces. Complete with 20 
mang (pmorable mading cup dice, No ment sluning 


The IMPROVED Barron 
Multi-Purpose Drill 


Press Planer... °7" 


Not only sucface planes tou 
woods and plasuics £0 prec 
Timits—but ‘rabbets, routs 
ns, panels, grooves, bea 


wa oe meees, pel aS toniegt teed 
spe cans faa ed leer ee ok 
iageaeer a ce" ele SP Nac Mlamnan alias 
Glace, Siocon 

BSS RiloraPade mone Sac oc CS 


Barron ALL-MET. 
Auxiliary DRILL 
PRESS Table .. 58% 


Hard Alcos slumioum die casting heavily ribbed—ma 

both, 234 sa igch ext Large working 
Barron Steel Planer Fence. 

Ree operations, innumerable other 

at $8.85, express collect. 


Or Write For CATALOG 
INCORPORATED 
Detroit 1, Mich. 


TOOLS 


rill press uses. A real 
‘See Your DEALER 
BARRON TOOL Co. 
370 Architects Bi 


BARRON 


PRECISION 
WORK SHOP 


U-MAK-IT Hal 
AQUAMOBILE V-18.44 


SEND 10c 2205s sui Se Staktos. "a ‘Binevn 
KAYAK BOAT CO. BOX 397 C— Like New Yor 


arm 
ise6 


THE ORIGINAL ALL-STEEL 16 DISC 
WHEEL BEGINNERS’ ROLLER Shales 


AGES 3 TO 7 LEARN 
QUICKLY, SAFELY 
FUN WITHOUT FEAR 
Designed for small boys ond girls ages 310 7, 
this wonderful, real ol steel roller skate provides 
healthtul, muscle-building fun from the stort Be- 
inners at once gain confidence becouse of 
Tower center of gravity, foot bolance, 16 Disc 
Wheels ond soft sirops ADJUSTABLE 

AT LEADING STORES EVERYWHERE 
MULTI-KWIK CO. Coser oi inne 


WEST LOS ANGELES 25, CALIFORNIA 


2. 


and {t's profitable! You'll tind 
dozens of them described in 
PROFITABLE HOBBIES — an 
exelting monthly magazine made 
up of true stories, by and about 
people who have turned thelr fun-time hobbies into 
cash, It’s exciting rending—with enough ideas to 
bring Interest Into the dullest life, Send $1.00 for a 
four-month's trial subscription. Address PROFITABLE 


HOBBIES, 5078 Westport Station, Kansas City 2, Mo, 
After reading the first issue, {f you don’t agree that 
its worth the monoy, your dollar will be refunded. 
Send today! 


‘Your own grinder with this 
bination’ pulley and 
Seber. Fits f" 
AGENTS INVITED 

B. DOWICK 
504 Communipaw Ave. Jersey City 4, WJ. 


uy A New Hobby! 


COLLECT GENUINE 
U. S. MILITARY 
SHOULDER PATCHES 


Make your den or lodge room the 
enter astral wight fa 


‘hobby! Over $00 authen- 
Ge milltary shoulder patches in 
Stock, from 1Be to B0c each! Send 


only 1c in coin for ilustrated 
feider and price list 


MIDWEST SALES CO. 


Dept. PS-16 
P.O. Box 1092 Omaha, Nebr 
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| PRESTO / mis ize 


OF aN 


Car Owners! Moct, Master Glaze—the sensationally different 
[ister Yor new and used cars! N fi 


AGENTS 


re unus 


Gooaterntory: 
Write todayi 


“FREE SAMPLE. 


Just send your name and address to 
MASTER GLAZE CO., 7720-542 W. Harwood Ave.,. Milwaukee, Wis. 


It’s FUN to do 
MAGIC 


Mysity Entertain, 
for this ‘act 


eka cone 
{aining the latest in mugie for pocket, parlor, 
Hage.” Over 28" years th. business, We a 

evefywnere. Send’ toe toa ad 


BEACON SALES CORP. 


‘COOLING 
HEATING 


BLOWER 


Gd Coole a x Pads 
2) Bea orc 
Poreed atrtortace, Basie 
e's haa 
hn Ser ca 
Stat your own 
‘waterproofing busi~ 


Seep. New-patented, Seals fi ie, "Easy to. apply. 
Geronteed. Big Profitsexclusive territory. Free offer, 
SEAL SEEP CO., 415 Dawson Road, 


Cincinnati 27, Ohle 


| What Every Mason Wants 


We have Important Masonic books for 
Blue Lodge, Chapter, Commandery, 

Scottish Rite, and Shrine, 
OUR RITUALS ARE USED THE WORLD OVER 
| Send tor free catalog of books and rituals for Masons, 
Odd Fellows. Knights of Pythias. Knights of Columbus, ete, 
EZRA A. COOK, Publisher, P. ©. 796, RN Chicago 90, Il, 


Build this ‘‘Watermobile” 
Quickly, easily and cheaply from surplus ma- 
terial, Plastic body, steel floats. 9°6” Lng. Wt. 
238 Lbs. Two can sleep in it. Outboard or 
paddle. Blueprints $1.00. 
Blueprints, 3167 Madison, San Di 


The 


1» 4, Calif. 


Safery wall Bracket. Sce your dealer 
Qt write ‘The General Detroit Corp, 
2370 'E- Jefterson, Det 


STEWART-JACKSON INSTRUMENT C0, 215 W. 


sto a i From our mings te 
our "$1.00 per package. $9.80 per dos, Stick 


CHANT oman /14 South Main, Fort Worth 4, Texas 
URSELF UP-TO-DATE ON 


VENEERS 
) 


LUMBER & SUPPLIES 


wtth 
INE’S 
MASTER MANUAL 


Published by the leading suppliers to 
‘woodworkers themost complete book ever 
offered Mi ‘contains 


Build 


a profitable 
business 
quickly with. 


clusive Hebert feature thot lets 
4 how for 
‘Speeds up welding! 
ising how quickly one con learn to 
i 


“e 


OWN" Hobart Gi 
bart to 


HEALTH and FUN 
for YOU, whether in 
‘Sunny California 
or Rugged Maine 


AMERICAN HOUSEHOLD BUREAU 
Dept. A, 520 N. Michigan Ave.,Chicago 11. Il 


WITH THE GLUE THAT 
MANUFACTURERS USE 


REPAIR 
FURNITURE 


FRANKLIN GLUE 


GENUINE LIQUID HIDE GLUE 
READY-TO-USE 


AUTOMATIC RETOOTHER '°Saws"? 


Makes New Profits 


BURR MFG. CO. tocngctn 
HOME CRAFTSMEN! 


add to your skill wi 


turner PLASTIC HAMMERS 


When Writing Advertisers 
Please Mention Popular Science 


wt2 TYPELESS PRINTERS 


Some 


tow 
Prices 


Professional Products 
Dept 415, Massel, Cincinat 7, Oh 
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PAINTERS’ 


TOOL 


As easy to use as a 
pencil! Draws parallel 
lines, straights, curves, 
elrctes with paint, enamel, Ine 
quer. Use to stripe autos, furn 
bikes, model planes, 

Mnoteum, (Mt 


CoD. 25e extra, 
Write for ilterature, ete. 
WENDELL MEG. CO., §234-A. Lincoln Ave.,.Chicago 18, Il, 


Order Today! 


PICNIC STOVE 


and TRASH BURNER 


‘of durable rein- 
fe conerete colored In hatural ras 


W. 0. JOHNSON CO., Dept. PS-3, Omaha 6, Neb, 


MAKE SIMPLE MOLDS 
AND PLASTER PLAQUES 


1m popular novelties: Enjoy EXTRA 
IncOME with this prottable business 
or hobby instructive booklet for be= 


PLASTERCRAFT SUPPLY CO. 
Desk 1 1406 E. 43rd Street Cleveland 3, Ohio 


. ELECTROPLATING 


of tomorrow. Learn this interesting, proft- 

Hobby or full time. Posteard brings full 

PLATER HYDE, Dept. 8, P. 0. Box 176, 
if 


‘Do What Others Nowe Do— 
Wear a Form Fitting 
MILLER Truss 
‘which provides natural free= 


Som atl comfort in working 
sleep 


ng. 
tbe wines tie preter: 
tion and convenience. 
| Wear two weeks thea coo 

sok our physi eloreS- 
j ‘ding to 

‘Write me today for FREE 

descriptive circular. Sent in plain, sealed envelopes 
FRED B. MILLER Manufacturer 
Dept.P.S. Hagerstown, Maryland. 


STRIPING | 


BE PREPARED FOR 


SICKNESS or ACCIDENT 


THIS HOSPITALIZATION PLAN 
PROTECTS YOU AND 
YOUR FAMILY 


je A DAY + EACH ADULT 
Whe A DAY + EACH CHILD 


* I's easy to run into debt when sickness of accident hit, 
Under the Family Mutual Plan, you'll be able to pay your 
ospital bills. And in case of accident, you'll be reim- 
bursed for your doctor expenses, for loss of time trom 
ork hog, ener any hospi dhe United Sues 

uf family doctor may attend you. Benefits applying tO 
children ae 50% of those paid adults 


‘Wutual Life Insurance Co. 

‘St., Wilmington 99, Del. 
Please send me. withowt obligation. complete tnformation on 
sour Economicst Hoapialization Plan, 


— 
| HUNTING 


| HUNTING & FISHING 


is a monthly ma 
full of hunting, camping, 
dog and boating stories and ple- 
tures, Invaluable Information about 
guns, fishing tackle, ame. law 
} changes, best places to. fish and 
hhunt—-countless Ideas that will ndd 
|| more fun to your days ahead, 
Special Triat Otter 
Send 25¢ In stamps or coin and we 
will send you Hunting & Fishing 
tor six months 


HUNTING & FISHING 


FisHING 
— 


‘B83 portion’ Boston, 


SAFE HANDS 
WORK FASTER 


with Steel-Grip Gloves Gloves 


The best, opportunity for lower 
‘gonts lies in upeeding product 
Beep materials moving with St 
Grip "Reinlorced. Gloves.” The 
terials at breathless pace. Chrome 
fanned cowhide. Steel ribbon reine 
Steti 


Canada: Safety Supply Co, Teronto 


fue 05 


[iene ee aaa oe 
Electrically Welded Endless 


Ftnramount 


BAND 
SAW 
BLADES 


‘Made In widths from 1/8” te 1-3/4" 


Make sour lanl saw do more work for you. The proper 
Sih Pai wil cha the ve of te neva es 


BURRILL SAW & TOOL WORKS 


405 E. Main St, Hien, N.Y. 


works. Now we give you JET PROPUL- 
SION ts 


Ive 


16 SPECIAL orrer “495 
lant smortment ot eu leg coding 2.5 oh 


BANNER FIREWORKS Mi 
DEPT. 110 


Heavy 3-IN-ONE | Light 3-IN-ONE 
Refrigerators, mixers, motors, | Sweepers, sewing machines, 


power tools, lawn| hinges, guns, locks, 
mowers, ironers.| metal drawers. 


household oll! 
SOLO EVERYWHERE 


3- IN - ONE ot 
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ORE MONEY 


REPAIRING MOTORS! 


been working overtime 
during the war. 

Install the latest typ 
Winding and Motor M 
Equipment. For winding « 
ermatures:—IDEAL COIL WINDER DRIVE 
AND COIL WINDER HEADS, For se 
ing Commutators and Slip Rings:— 
IDEAL RESURFACERS, PRECISION GRINDERS, 
MICA UNDERCUTTERS. 

This work is easy if you have the 
proper equipment—and 
profitable! 

Write for FREE Motor Maine 
tenance Handbook. 


IDEAL INDUSTRIES, Inc. 


succennor fo 


IDEAL Coil 


Combination Siphon and Bottle Stopper For 
Parties, Camping, Home, 


Serv-Rite 
er Dispenser 


$1.00 


SHARPEN KNIVES ® 
Amazing NEW WAY ¥% 


Tx 


New post-war wonder-invention 
sharpens any knife to keen. rasor- 
like edge I-A JIFFY! Amazing 
WONDER SHARPENER. 


WONDER SALES CO.,.620 N. Michigan Ave.,Dept. 44, Chicago 11, IM. 


MICROSCOPES éscienniricinstaum 
setatea NEWGUSED 


BOUGHT SOLO -EXCHANGED-REPAIRED 
‘Send for FREE LIST. 
NATIONAL SCIENTIFIC INSTRUMENT CO.U9/ 


yernz 
Peis [impure ICA 
STA 


‘SUPPLIES ACCESSORIES 
u 


STOP THAT DRIP 
S) 


EFFECTIVE IMMEDIATELY 


New—for homes! A eure cure for condensation drip 
from cola water. pipes. “Pilable. corkefilled. NoDrip 
Tape eliminates wet floors, makes idie space usable? 

Perea) Lig to Lina et si hid needed. Covers 

joints as well as strai 8, 

At hardware, dept stores;inmberyards. $25 
Rohit hough fort feet of 42" pipe A 
Mice woe 

nS Cae 


‘Write for NoDrip Tape circular 
43.W. MORTELL CO. ,3s20i?" i. 


MOTOR RACING With < 
MERCEDES~ BENZ. : 


CLYMER, Dept. P, 2125 W. 


Los Angeles 6, Calif. 


New - Improved 
OIL FOR ALL 


i. HOUSEHOLD-SPORTSMAN-MECHANIC 


NEW ravio! 
2 cas! Compl at 


Every operator 
‘and mechanic 
Deeds AUDELS 
AUTO GUIDE. 


‘This book saves 
time, money and 
worry. Highly et 
Gorsed. It ps 
‘ents ‘the ‘whol 
subject of "auto 
mechantos: 
1—Basic 
ples 


Handy Size, 
Easi 
‘Understood, 


NEW FLUID DRIVE, HYDRAULIC SHIFT 
AND DIESEL ENGINES FULLY COVERED 
ore tte pase = = 
Some Ss ae cates ei rat 
MALS er 
COMPLETE ¢ PAY ONLY $1.A MONTH <— 


eas Setiera ee terse sy cere 


‘eetirely fi i 


Hu 
‘436 Foot Schuttt BoE. 


SPRINGBOARD 
TO SUCCESS! 


“DRAFTING 


Toergeegd selon, areer responses, § zeal career tn 
ed nse esined 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
BOX7656-L, SCRANTON 9, PENNA. 
{ull information on the following subject 


WORLD’S LOWEST PRICED 


ADDING MACHINE 


VEST POCKET SIZE 


IDEAL FOR BUSINESS OR PERSONAL USE 


yeTAL, | Fits vest pocket or purse. Guaranteed 
accurate. Operated as easily, and a8 
Fellable, ax machines costing many 
times as much. Nota toy. Substan- 
tally made of 28-gauge steel—guar- 
anteed for life against defects. In 
Construction. You. positively can't 
buy a calculator of equal quality for 
little money. ACCEPTED "AS THE 
EST LOW PRICED CALCULATO! 
FOR OVER 30 YEARS! Operates, wit 
filek of your finger. Adds, subtra 
‘aividescounts up to ten 
on. Pays for itself over and over tn mis. 
‘avoided, and time saved. MAKES 
‘GIFT. 
Sold on a positive money back guarantee. 
Of send name and address and pai ‘poate 
ey BACK 1 


3 MiP otside 
Us. send $2.00.) AGENTS WANTED. 


CALCULATOR MACHInE CO., ( Mfrs.) 
Dept.465,P.0.80X248,GLENVIEW, ILLINOIS 
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RAINBOW MIXTURE 


GLABIGLUS 
5o 


Bulbs $1.83 


in. 
2, 


SMITH BULB CO 


RMAKE YOUR OWN 


ym COSTUME JEWELRY 


W'=4 BIG EARNINGS AT HOME 


YOU can make costume earring ond pin sets, brooches, 
neckloces, dress clips, comeos, ete. 
screws, 


Bere ta, Jevetry findings ber ping, oor 


icholns, screws, 
‘cords, ete. 
WRITE FOR FREE CATALOGUE 


PHILADELPHIA BADGE, 1007 FILBERT ST., PHILA. 7,-PA. 


Loosens! Tightens! 
Faster... Easier! 


Tully's power will amaze you! 
p Power-Arm shut and presto! ..« 
a regulation acrew driver. 

how Tully gi 
power over " 


juminum handle, forged steel 
plated to ward off rust. Available 

in 3 sizes: 5 inch blade $1.95, 6 inch wy, 
$2.25, 8 inch blade $2.65. Com- 

tof all 3 sizes packaged in kit 


PACKS EXTRA POUNDS OF POWER! 


3.88. If your 
sea rs, SWALLOW AIRPLANE CO., INC. 
‘Order TODAY” 901 Lincoln Ave., Wichita 1, Kansas 
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Electric Razors Expertly Repaired 


‘Special Attention given to mall orders. Estimate given by re- 
ture mail upon receipt of razor. Wrap razor carefully and in- 
sure. Payment C.O.D. or P.O. Money Order. KINGSLEY ELEC. 
Appi. CO., 327 Albany Avs., Brocklya 13, N. Ys 


BE YOUR OWN BOSS 


“| wouldn’t 
work for 
anyone else 
if they paid 
me $100 


a week!”’ ue 


Your own business! . . . Your own boss! . . « 
That’s a dream you can make come true—not in 
3 or 4 years—but NOW! Here's how to start 
your own business and cash in on the biggest 

siness expansion in history. Just pick your 
fucure business from the 60 fields covered so 
completely in the great money-making book:— 


HOW TO START YOUR OWN BUSINESS 


No matter where your talents lie—in trade advertising, 
management, selling, farming, or some specialty—there's 
a sound, scientifically cested commercial plan in this book 
to suit you! Ic will show how much money you need to 
= where to find customers . . . what training you 

how to add new business. 

ina big city or a small 
falls to avoid 


« how to get government 
fow To Start Your Own Business” shows you ia tich 
decail WHAT TO DO—WHERE TO DO IT—HOW TO. 
t's BIG—nearly 200 pages, 6Y: x 915, durably 
bound in heavy cloth. Costs only $1.98! 


SEND NO MONEY NOW! EXAMINE BOOK FREE 


Scores of these money-makir 
ideas need no capital or mer~ 
chandise, can be started In spare 
time. Se now Is your 


to strike out for yourself! Mail 


handsomely bound Deluxe 
tion. Read for 7 days FREE tri 
W dissaiatied, coturn i nw 


FOREMOST BOOKS, Dept. 46 
108 ost 26th Strest, New York 
Sead "How To Start Your Own Business 
checked 

0) DeLuxe Edicion $2.48 (Regular Edition $1.98 
T will pay poseman price plus postage. If not delighted, 
I may feturn book withia 7 days for full refund,” 


* in edition 


NAME. es 
ADDRESS. TT 
crry. ZONE...... STATE. 


‘Check here if you send payment with order, and we 
‘will pay all shipping costs. Same return privilege. 


Yow Available r Immediate Shipment 


switch control motor 
and power-house type 


A.C, Only 


Vunury stores, (Kat, 1 
1117 south Wabash Ave., Dept. DD-18, Chicoge 3, 


00 ft 


xcel 10MM. Movie Projector and 
‘er ell 


€ Mow 
| Falls *LRSgh a Minute Cartoon lime af § 
‘Our Gane Comed Kray Ki 

The 3 Stooges [Scrappy 


KROIL LOOSENS FROZEN PARTS 
enown, $000 industrial 

wer production going. Try 

it on money bock bout. AT YOUR DEALER or vend $1 
for two 8 6. spout com, postpaid, send declers nome. 


KANO LABS., 3023 LINCOLN TOWER, CHICAGO 1, ILL. 


| MASTER CHAMPION 
| LAWN MOWER SHARPENER 
Also Mfg., Sow Sharpening 
& Key Machines 
FRANK’S MFG. CO. 
LUcas 6929, 3312 Tweedy Bl. 
“] SOUTHGATE, CALIF., U.S.A. 


When Writing Advertisers 
Please Mention Popular Science 


ARMY SHOULDER PATCH 
Bargains for Collectors! 
$10.00 


‘Alto single patches from 10e to 28¢., Or send $1 for generous 
tample assortment and illustrated catalogue. 


TROJAN EMBLEM CO. 
140 W. 42nd St. New York 18, N.Y. 


BIG REWARD 


MEN~no WOMEN | 


WITH 


El KNow How 
JN COMING 


Early birds get the worms. Prepare your- 
self now for big pay, permanent, dignified position, 
or your own real estate business. $2, 500 to $10,000 
a year in property management, appraisal, bro- 
kerage, loans, insurance jobs. Fortunes will be 

gals, Therein an regent need for trained men 
Federal Agencies, etc. Learn in few months what took others 
years to get. Get the facta, This authentic Home. Study 
Program ean be your spring board to independence and be- 
curity Bea doer, Act to prove your right of way. 


RUSH COUPON FOR FULL DETAILS 


| | WEAVER SCHOOL OF REAL ESTATE, Dept.A-1 | 
| 1200 Oak St., Kansas City, Missouri 


Ganon: Senge FREE pe gest san yor eta 
| | Seiten Sewn FREE neat silt rset 


| | Name... 
Street or RFD. 


City. 
- 


hid KEEN! naorninc RR Mate Your Own RUBBER MOLDS 
G-BOY sous CAP PISTOL lg 29 R292 


4 \, 
—— AcTUALLY SwORES OW FIRING — | ow an Snare new method to make your awe 
Wis tov mtoswe meron | Smo tanga nett tometer 


with «Fa Ba 
a a 
Seman oe eens a 
Sim caren cree ot 

lect. (Smallest order $1.00. No Caps oaty Te 
es Tew iu 


GENUINE COWHIDE HOLSTER FOR FAMOUS “G-BOY” GUN . $2 


UTILITY STORES, 117 5. Wabash Avi 


Reproduce 
at your name and addreet for BIG INTRO- 
CHORY KIT containing 14 diferent iene; 
Everything you need to work with inciuditg fa: 
Bope Indian moll Pay portman only 0p 
DEPT. DB-12. CHICAGO 2, MAINOES. save C:OD. by sending $1.89 with order and we 


The Original Lifetime Miniature pay postage. Write for FREE CATALOGUE! 


ID saggy hte DO TUBE =a oe ee 


Solld Brass—Rustproof—Waterproof CASTINGS ARE 
Used to Identity lost ‘AVAILABLE! 

> HAND BAGS We have them and blue prints for engines 34° scale 
TACKLE BOXES LUGGAGE NEW YORK CENTRAL HUDSON 4-6-4 
QUN CASES. TOOL BOXES UNION PACIFIC ARTIC 66-4 

eg eT TOM THUME 6-1-0 

GOLF BAGS —_UMBRELLAS Prete Lea TANKER 46-607 
BRIEF CASES 


Prico— 25 cach 


THlustration’ Vi sine SPECIAL 5 for $1. 
CHARLES A. KRAUT 2048 N. St. Louis Ave., Dept.C. Chicago 47, M. 


=f standard front auto hubs—58 inch track. 
Drop center or special types quoted on requ 
SEND CHECK OR MONEY ORDER TODAY 3. 
SPARTAN INDUSTRIES pernon 


18213 McDougall Detroit 11, Michigen 


‘cas 
‘sample terson. "Na S683" yeas ayananet 


international School of Printing, Dept. J-46, Troy, 0. 
THE NEW BACON 


AAU Purpose 


COMBINATION 
Cultivator-Hoe-Plow 


Liquid Rubber latex 


Rubber Movlds—Plaster Models 


Start your own full of part time profitable business with 
our proven products. We tell you how, A few cents worth 
Of raw materials make Dollar sellers. Complete instruc 
fiona with every order. 


Sample Quart, $1.85. Gallon, $7.00. Send for tree price list, 


NEW ART BOOK 


MAKES FIGURE DRAWING EASY 


All steel, fully plated, tools easily inter 
changeable. Takes exertion out of gardening 
because it's the world’s lightest 


Sree 17% 
NEW BACON MFG. CO. 


5992 Woodward Ave. Detroit 2, Mich. 
1300 Batavia Royal Ook, Mich. 


Ub to $600 WEEKLY 


with new 5 min. photo 
equipment. No experience 
necessary. Write: 


FEDERAL IDENTIFICATION 
Dept. K 1012 N.W. 17 
Oklahoma City, Okla. 


The NEW and Better VANCO PROTRACTOR 


Low Price The “OTTAWA Buzz’ Master 


CLEARS LAND FAST! Powerful 6-HP 
motor with friction clutch for safe opera- 
‘tion. Cuts down timber, brush and hedge: 
‘tara blade vertical; saw logs tolength.Can 
bbe equipped to fell largest trees. Has 
jelutch pulleyforbeltwork:ruaranteed. 


OTTAWA MFG. COMPANY, 401 Brush Ave., Ottawa, Kans. 


Patent 


EASY TO USE 


f POWER: CRAFT 


Powerful 4 cycle gas engine, a dependable power 
Plant for model planes, boats and many other 
‘applications. 1” bore and stroke, 250 to 4500 RPM. 
Compiete prints for building this engine $1.00. 
Completed engine block tested snd Teady to run 
$45.00. ‘Also complete prints for bullding aS" 
bore and 11/10" stroke 7 cycle engine. $1.00. 
REN-WOOD ENG. SERVICE 


RADIO SET Anyone Can Build 


a 4 wechabe rae seoiog so ony 
WY $998 for cen bua i complete Wik 

laste, art, ators, "he 
seeertincetin, tears 
Be ceria: Stoo 
SS ee aces 
77 sc Meg 184 Msn 3, MYT. AY 


Hal: 


Gre ee 
How to Make 


_Money by Mail 


‘year ed te 
THIS knowledge really PAYS OF 


THE EASY WA\ 


HOWARD ST. HOUSE, Melrose 76E, Massachusetts 


When Writing Advertisers 
Please Mention Popular Science 


NEW WRITERS NEEDED 


Mew writers ne 


Rewspapers. mn 
id’ opportunity nat 

ing (writing eld.) May bring” you "up "to FREE 
$5.00 per hour spare time,” Experience n> 

Recessary. “Write today for FREE details DETAILS 
NO OBLIGATION, Postcard will do, 

COMFORT WRITER'S SERVICE 
200-141 South Seventh (2) St. Louls, Mo. 


WANT « permanent busl- 


Sorreetionist. Earnings of 
mand. women in 


DO YOU z= = 


Sifot medical ‘of eniropodyeasy terme, no further capital 
needed, no goods to buy. Sist sear. Write for free booklet, 


‘Stephenson System of Foot Correction, 62 Back Bay, Boston, Mase 


SILVER SOLDER KITS 
For Silver Soldering ALL METALS 


Sri cating Sassen ae 
Soed ‘his convenient silver solder 


‘Mechanix: Machine Shep 
‘he DYNAMIC Bed 


AVAILABLE ROW 
WITHOUT 
PRIORITIES! 
“amas 
x St 
vo dort 


‘SAVES YOU VALUABLE TIME AND MONEY! 
Tha pueble BYUAMIC: WELDER — 
SET sted ete ot ab pce oper 


DYNAMIC WELDER CO. 13 East 23rd St. GE Chicogo 16, I 


LIFE PRESERVERS 


Surplus Government Stock 


Proumatic tife vest. Bullt to rigid army 
Specifications and Inspection Tent. bright 
Seliow twill, Bladder of all iow stock 
prone, Enally and quickly inflated by v 
ear mouth, Knurled lock mur pre: 
fal connection for 
cartridge (not 


tounty 
Na lationally Knounfllanufacturer 


Tula wp a business | trap with noek and 
ime: = ih neue 
0 acho. fu x “As illuntented, 
rope | 
' 


imntlty 
‘on hand a0 order today, Money Back Guare 


ROCK CORPORATION 
2182 Beau! 


Your ELectRIc DRILL HAS 
100 Other Uses 
enn se 


iveting attachments 
for Mustrated elreular 


200 MONEY MAKING IDERS 


e formulas and trade secrets. Startling 
Schemes. Source of supply for 
Wwe Follo DIME, Par- 

Box 372 2 


ston, Ohio 


FALSE TEETH 


KLUTCH holds them tighter 


KLUTCH forms comfort cushion: holds dental 
Dates so much Armer and suugeer that one ca 
fat and talk with greater comfort and security; in 

teeth. 


2 ~ Kiuten lessens the constant fear of Fock. 
sliding up aut of way wien Ing, chafing plate. 35¢ and 50e it 
not in use. Highest quality ma- Your carusist hasn't it, dew’ money on 

Sapetitutes, but send de ou 
sa SY rencrous trial box ic. 


KLUTCH CO, Box 4694-D, ELMIRA, N.Y. 
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WOULD YOU GAMBLE 3c To WIN HAPPINESS? 


THREE CENTS—the price 
of a postage stamp—is not 
much of a gamble, and the 
stakes are high! 

If you are discontented, 
unhappy, not getting aheat 
. .. if you are worried about 
rising living costs and what 
you are going to do when 
the war is over .. . if you 
want to feel equal to other 
people mentally and finan- 
cially . . . then you will 
want to know something 
about the easy to use prin- 
ciples of self-improvement 
taught by the Mayan Order. 
Many people who have used 
this secret system claim 
wonderful improvement in 
mind power. Some give 
credit to Mayan teachings 
for helping gain new love 
from wives or husbands. 
Many say that now, for the 
first time, they can face the 
future with confidence and 
without fear. Others tell of 
astonishing new health. 

‘The Mayan Order is a se- 
cret brotherhood which bas- 
es its teachings on the tra- 


Rose Dawn, 


tions. 


Rose, Dawn. Omelat Seribe 
“rhe “Mayan ‘Order 
Keown to mitionsy. wants" others" to benefit 


from Mayanry as she has done! 


ditional wisdom of that mysterious 
race of astrologers and temple 
builders, the ancient Mayans of 
Mexico and Central America: They 
deal with the problem of making 
PRAYERS work; how to use your 
subconscious mind, and thousands 
of other practical,’ helpful sugges- 


If you are an average man or 


woman who is in a rut 
financially and mentally, the 
cost of a postage stamp may 
alter your whole life. All 
you are gambling is 3c—so 
you can't lose. 

‘The Mayan Order will be glad 
to send a copy of thelr FREE 
book, Mayan Mysteries, which ex- 
plains Mayan teachings, It tells of 
the surprising accomplishments of 
your own mind and how to put 
cosmic power on YOUR side, There 
is no obligation in mailing the 
coupon, You decide for yourselt 
what to do after you read the 
FREE book, Mayan Mystertes, 
Don't just sit and wait and wish 
for a better life—DO SOME- 


THING. Mall coupon NOW. 
ee 
| THE MAYAN ORDER 
ity | BOX 2710, Dept. 746 1 
San Antonio, Texas | 


me. your FREE book. This 


1 
I 
1 
! 
! 
I Wmatever. 
1 
! 
1 
! 
! 


DETECT LV ES 


Electric Heating Element 


FLUX 


Repair burned out electric elements of coffee urns, elec 
trle stoves, flat irons, toasters, and other electrical ‘aj 
ances. Simply apply Christy Electric Heating Element 
to the break, turn on the current and PRESTO the job is 
done and your appliance is ready again for years of satis- 
factory service. Generous size Dackage (enough to repair 
50 elements) sent postpald for only $1.00. 


ELECTRICAL APPLIANCE REPAIR PARTS 


RENUALL, Iron. 
Tonater element 


rit heatinat wire. Sta a :j 
Porcolntor elements, Universal. Flat type. 1 yr. eas 
int cement. Withstand 3000" ®t Tb, Dke. “Gi.00, 


2 plug attachments 10 fo 
tee ‘brushes, 15 springs. 


“CHRISTY SUPPLY COMPANY 
2835 N. Central Ave, Dept. T-151, Chicago 34, Hit, 


MAKE Oe “ae 
MONEY * 


Selling 
FLUORESCENT 


NO 
~ MORE 

Extra equi 
ment. No more 
Special Wiring. 


Screws 


Once expensive—once costly to ine 


INTO SOCKET JUST LIKE BULB! 
SALESMEN ! eestor csc ose 
people, Fluorescent Lights still sold. 
{in millions. Experts now predict war starved market of 334 
BILLION, and with invention of fixture that screws in like an 
ordinary light bulb, a fixture that can be installed in an instant, 
1a fixture that eells complete with tubes at a new low price—the 
most spectacular sales opportunity of the decade has been 
‘opened up for salesmen and distributors. Enormous advance 
‘commissions. Exceptional factory co-operation includes financ- 
ing big orders, shipping open account, furnish local advertising. 
If earnings of $5,000, $10,000 and $15,000 a year 
don’t scare you, rush your name by fastest way 
for sensational facts—sales plans—complete line 
with pictures and prices. This is the hottest item in direct 
selling today. Even if you don't answer another ad in this 
magazine, rush your name on this one—right now. 
North American Mfg. Ce., 5042 Cottage Grove, Dept. 44, Chicago 15, ll, 


DRILL HARDENED STEELS 
without annealing! 


with “HARDSTEEL” | | 


With the new patented “HARDSTEEL” drill, you can 
drill, countersink, and councerbore harden dies, 
armor plate and other materials~Rockwel ai | 
harder"and do it faster, beter and cheaper. Also, special 
drills for plastics. | 
"HARDSTEEL” Took Biss sae tente, deeper Garon 
steels and non-ferrous 

OPERATOR'S MANUAL ON REQUEST 


BLACK DRILL CO., Division Black Industries | 


1390 Eost 222nd Street . Cleveland 17, Ohio 


ARDSTEE 


DRILLS + TOOLBITS + SPECIALS 


” 


rorvun 
284 science 


Cash For Practical Ideas 


For Screw Machine Products 


8. 14" to 2%" in diameter that can be 
atic screw machine batteries, 
cated or simple, if it can be sold 
MACHINES can make it 
e data, blue prints, in strict 


We want new 
db 


‘AUTOMATIC 


HARVEY MACHINE CO., INC. 
6200 Avalon Boulevard Los Angeles 3, California 


When Writing Advertisers 
Please Mention Popular Science 


WHAT BOOKS DO YOU WANT? 
Maacite lars martes. sae Saat 
RW, mailed POST-PREE. 
SEARCHLIGHT BOOK CENTRE 


22 East 17th ‘Strect New York City 
BUILDING 


wuman STATURE 


srew 6 laches a year through follow 
Prukructions,given'in "BU 

ays the Younger man ai 
wr tama head taller than may 


hb you were taller send for 
Penis remarkable book 


CARILLON BOOKS, Dept. 15, Boerne, Texas. 


EASILY“»> EXPERTLY 


SIGN PAINTED TER PATTERNS 


SHOW CARDS See a 


rwdliake Repairs and Adjustments Yourself Easily—Pocket the Savings! 
o Books-for Ford V8. Mercury. Zephyr and Chevrolet Six Care, Explains 


‘Every Auto and Trick Kistments, Tune-up and Sialor 
af ote 


gent Edition. Over 4500 Ulostrations. Explains Repairs and Adjustments tor Plymouth, 
Boduer Desoto, Carvsicr, Pontiac, hee va HS, "She ete. Models 19435 AU age 


ice, Desoto, Chrysler, Pontiac. Gids, Buick. 
Includes Trucks, Tractors and Di 


sees 


| CENTURY B OK 
32 Vanderbilt Avenue, Detroit 17, Mich. 


a Serer re @Q 


Woresting, fercinotiog 


FOR MAN WITH CAR 


‘Unit. ‘$1 for somple 
Soe ees Sat Les ee ® NO BOSSES-You' be your own 


boss—go and come as you like. 


NO LAYOFFS=you have a big 
SPRINGER'S pay job as long as you want it. 


EL PASO, TEXAS NO STRIKES-you be working 


for yourself in a pleasant, in- 
teresting, healthful job. 


Use Your Car as McNESS 
STORE ON WHEELS. 


Serve a rich trading area regularly 
with popular line of quality home 
and farm necessities. Easy to estab- 
lish big volume, permanent business 
now. Make more money than ever 


oadcast your personal d - ‘ 
Broadcast your personal before—We'll help you start. Write 


Ines, et, from another today for McNess Dealer Book—Tells 
Foon.” Fun ae perties § Fl ()Q) all about this wonderful opportunity 
fie, Eaay to connect, Pal —no obligation. Write today. 


THE McNESS COMPANY + 
232 Adams St. Freeport, Ill. 


The Story of 
A Story 


‘T BEGINS last January. The managing 

editors, the art editor, and myself sat 
around the long table in groping silence. 
Our job was to define the cover story that 
would be most in your interest for this, the 
April issue. 

Outside, it was snowing. But inside, spring 
was warm on our necks. Spring meant the 
open shirt and the open road . . . that was 
it... the waiting roads of the first peace- 
time spring in years . . . and the deadly old 
ears, the dangerous human impulses burst- 
ing from the shackles of rationing. Here 


Devon Francis comes from 
Indiana by way of the Univer- 
sity of Kansas and newspaper 
work far and near. As avia- 
| tion editor of the Associated 
Press, he flew around three 
i continents and won the first 
TWA award for avi 
porting. He worked for Time a 
line before joining PSM. Although a licensed 
pilot und a spark plug of the Aviation Writers 
Association, he resents being typed and has 
written leading PSM articles on a wide variety 
of subjects. 
————————e 


was our story, your story—vital to you and 
your family and your friends. You can read 
“How to Drive and Stay Alive” and judge 
its usefulness for yourself. But you might 
like to know how such a story is handled. 

Associate Editor Devon Francis caught a 
plane to Washington. He talked to the peo- 
ple at the American Automobile Association 
who had made a study of the problem. He 
interviewed others at the National Safety 
Council, the Bureau of Roads, the F.B.1, 
who knew causes and answers. A big in- 
surance company provided more facts and 
shocking figures. We wired correspondents 
in other cities to ask outstanding profes- 
sional drivers their rules for safe driving. 

Hartley Howe took on the human angle. 
‘He talked with doctors, psychologists, court 
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and Army officers. Through Tazi Weekly 
and Parmele, he located New York's safest 
cab drivers. Harry Walton and Frank 
Rowsome set about inventing simple and 
practical gadgets to test driving skill. A 
modelmaker was called in to make the de- 
vices. Then Bill Morris and Hubert Luckett 
wheeled out the editorial Buick to test the 


Frank Rowsome, Jr., learned 
editing on four other maga- 
zines before coming to PSM. 
A born gadgeteer, not even 
m from Harvard 
affection for tools. 

A true workbench as well as 

desk editor, he once tested a 
commercial welder, found it wanting, and 
forthwith built a better one. He lives in the 
country in a houseful of laboriously evolved 
labor-saving thingumajigs, and drives an 18- 
year-old flivver that automatically makes him 
@ cautious motori 


= 


testers—and to photograph them in use. 

Meanwhile, Lester Fagars was studying 
hundreds of pictures of crashes, from a 
dozen sources, to synthesize a crack-up for 
his cover painting. The whole art depart- 
ment worked overtime to sketch danger 
spots. Outside artists were called in to help 
dramatize the problem for you, and to show 
pictorially what you could do about it. 

All in all, the story became a book, then 
the book was boiled down to a story. It is 
strong stuff, but remember while you are 


Hartley Howe had two and « 
half stripes on the sleeve when 
he took off his Navy uniform 
to join PSM. He served in 
London, in a task force that 


of Public Information. 


‘Son of Louis Me- 
Henry Howe, he grew up in Washington, 


entered Harvard intending to be a phy: 
He has worked for the United Press and Lij 
He authored “Stopgap Housing” last month 
with feeling: he is househunting himself. 


reading it that somebody is dying needless- 
ly in an automobile accident every time you 
turn a page. Don't let that somebody be 
anybody you know. 

_ 


ing 


PROPELLER 


At first glance, 
the new Wright 
Aeronautical pro- 
peller turbine for 

long-range air 
giants resembles a 
man lifting himself 
by his boot straps. 
For the two. mai 
workingunitsin \\-), 
this power plant 
are a compresser which supplies 
energy to a turbine wheel, while 
the turbine wheel in turn drives 
the compresser. 

There’s an “X" added, how- 
ever, The “X” is the heat energy 
of gasoline or other fuel, Burned 
with compressed air, it creates a 
tornado of expanding gases—hot 
gases powerful enough to spin 
turbine blades, drive a propeller, 
turn the air compresser and still 
have unused force left over to jet 
out the exhaust for extra thrust. 

The diagram above shows a 
schematic drawing of a Wright 
Turbine, From leftto right, here's 
what happens: 

Air enters through an intake 
round the propeller hub. It is 
by the blades of a 
the main part of a 
-entrifugal” aircompresser. The 
air is hurled off the blade tips 
at high velocity, 
but without much 
pressure, Curving 
Pi ges leading 
to the combustion 
chamber slow it 
down, build up 
pressure, 


FT REDUCTION GEARS 


Imagine a double-lane express 
highway, with cars spaced well 
apart doing 80 miles per hour. 
That's velocity. If 
the express high- 
way ends abrupt- 
ly ina parking lot, 
the cars pack up 
bumper to bump- 
er. That’s velocity 
changed to pres- 
sure and is exactly what happens 
to air moving through the com- 
presser of a Wright turbine. 

In the combustion chamber, 
part of the air is bumed with 
gasoline, producing a flame dou- 
ble the ‘temperature of molten 
aluminum. This raging heat ex- 
pands the rest of the air. Being 
compressed, it has further to 
expand. It’s like adding a pinch 
of dynamite to a steel spring as 
it is released from full pressure. 
Just as air caged inside an inner 
tube blasts through any avi 
able opening, so this inferno of 
hot gases fights to get out into 
the open. The only way out is 
through the openings between 
the turbine blades, On its curved 


TURBINE WHEEL, 


BURNING AIR-FUEL MIXTURE 


CENTRIFUGAL AIR COMPRESSOR 


Up by the“Bootstraps” 


surface, each blade takes the 
full impact of this gaseous force. 
The only way it can “roll with 
the punch” is to 

tum, And tum it 
does, with all the 
other blades on 
the turbine wheel 
andshaft. Enough 
power is put into 
the shaft to drive 
propeller and the 


the geared 
compresser both. Major part of 
the power goes to the propeller. 
The compresser takes only a 
small part of the total. 

That, basically, is the way a 


Wright’ turbine ‘works. Some 
models have different types of 
air compressers. Models will 
vary from 5,000 to up towards 
10,000 HP, But all will work on 
the same principle of compres- 
ser-combustion chamber-turbine 
wheel. And all will mean new 
advances in both military and 
commercial aviation, 

This is one of a series of ex- 


planatory ads on the propeller 
turbine of the Wright Aeronau- 
tical Corporation, 


curTiss 


WRIGHT 


AIRCRAFT ENGINES 


Wright Aeronautical Corporatio 


‘WRIGHT 


n+ Paterson, New Jersey, U.S.A. 
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MORE VERSATILITY = 


FROM SOUTH BEND LATHES WITH THESE ATTACHMENTS 


These and other practical attachments 
greatly increase the copacity of South 
Bend Lathes for a wide variety of opera- 
tions. They simplify difficult set-ups, save 
time and effort, and often eliminate delay 
and expense of making special fixtures. 


Write for Catalog 77R in which all South 
Bend Attachments are illustrated and de- 
scribed. Also, state size and type of lathe 
for which required. Attachments only 
available for use on South Bend Lathes. 


(¢= souTH BEND 
LATHE WORKS 


Lothe Builders Since 1906 
456 E. MADISON STREET, SOUTH BEND 22, INDIANA. 


South Bend 16”Toolroom Lathe 
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price that makes it almost a gift! 


HE whole round of human knowledge—the rich 
lessence, the concentrated facts on well-nigh EVERY- 
1ING—is contained in this inspiring and instructive 
Kk, Tt compresses into about 1,180 attractively 
finted pages the vital facts ALL persons want to 
ow, and conveys this information so easily that it is 
th understood and retained. There is a complete 
iadation of education and culture in this one book. 
accomplishes wonders for every reader. It is a 
cessity for the children. It is the ONLY encyclo- 

that offers so much useful information in such 
turing form at such an incredibly low price. 

The Encyclopedia You've Always Wanted 
A dozen times a day your interest or curiosity is 
‘oused by what you hear or read—Atomic Bomb, Re- 
aversion, Wage-Hour Laws . .. MacArthur, Nimitz, 
jirohito . . . Kuibyshev, Kublai Khan or Krafft: 
bing . « . Sumner Welles, H. G. Wells or Wellesley 
ollee .. . Singapore, ‘St. Patrick or Surrealism. 
ith the New MODERN ENCYCLOPEDIA at 
pur side, you obey the impulse to look it up—and 
yu get a concise, satisfying answer right away. It's 
1¢ sort of reference work you've always wanted—a 
ne-volume miracle that is accurate, authoritative, 
asy to consult—and right up-to-the-minute. 


‘Think of getting in this one huge volume MORE informa- 
ion than was in its 12-volume predecessor-the most UP-TO- 
HE-MINUTE encyclopedia in existence! ‘The price? Com- 
ared to cost of cumbersome multi-volume sets, it truly is 
LMOST-A-GIFT! Enjoy it in your own home’ full week 
REE, Convince yourself by actual test that i's t00 extraordi= 
ary an opportunity to pass up. Then either return it and owe 
nothing; OF kee the sensational low price and easy 
terms. mentioned on FREE- 

Trial Coupon. If you act at 
once, you will get FREE the 
‘Aircraft Handbook described 
‘on the outside flap of this cover 
whether you keep the en- 
‘or not! Wm, H. 

Co., Inc., 50. West 
47th Se. New York 19." 


Copyright 1946 by Wm. H. Wie 


in ONE GIANT VOLUME! 


More useful than ponderous sets costing up 
to $100.00, For EVERYONE who wants to 
get essential facts quickly, without wading 
through long articles—for EVERYONE who 
lacks room for massive sets—for EVERYONE 
who wants latest facts on men, places and 
events in today’s headlines—not found in 
Older, multi-volume sets, For EVERYONE 
who ‘wants the most up-to-the-minute en- 
cyclopedia in existence at an amazing low 


w 1946 Edition Covering the Entire World 
om Time’s Beginning to the Atomic Age! 


— << | 
but yours 


almost as 


Over 1,180 Fact-Packed Pages! 
Over 22,300 Complete Articles 
Over 1,000 Thrilling Pictures 


Over 1,500,000 Words! Over 10,000 
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